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Electrosurgery, which now plays a great part in the treatment of 
different diseases, has acquired special importance in the fight against 
malignant tumours. In certain categories of cases it has become the 
principal method of treatment. With regard to gynecology it should 
be noted, that in the treatment of cancer of the vulva by means of 
electroendothermy (EE) combined with radiological treatment BERVEN 
obtained a 5-year cure rate of about 35 %. 

EE has not been much used in the treatment of uterine cancer. 
Since the development of the extended operations (ad modum Wertheim 
and others) and of radiotherapy, these two methods have become do- 
minant, either singly or combined. There are reports to the effect that 
KE has been successfully applied to uterine cancer as a primary method 
of treatment. The number of cases treated, however, has in general been 
small. In addition, radiological treatment was applied coincidently, and 
consequently no valid conclusions concerning the value of EE can be 
drawn from these cases (BorRDIER and BoncHET, DRyBROUGH-SMITH). 
EE has mostly been tried in cases which could not be treated in any other 
way. STOECKEL and v. Micuticz-RapEcKI claim unfavourable results in 
attempts to treat advanced uterine cancer with EE. On the other hand, 
these authors recommended the method for removing great cauliflower 
growths in order to facilitate radium treatment. Krysser found the 
method suitable for cases where operative or radiological treatment has 
failed, provided there is no extensive involvement of the parametrium. 

During the past decade Heyman, at the Radiumhemmet in Stock- 
holm, has used EE increasingly in the treatment of uterine cancer, 
chiefly in the following categories of cases: 
~-1 Submitted for publication, Sept. 20, 1944. 


From the “Gynecology Department of the Radiumhemmet, Stockholm (Head: 
Professor JAMES HEYMAN). 
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1. Cancer of the collum. 


a) Local recurrences in patients primarily cured by radiotherapy. 

b) Cases in which part of the primary tumour persists in spite of 
the routine radiological treatment, and where there is no longer any 
hope for a cure by this method alone. 


2. Cases of vaginal metastases in carcinoma of the corpus where a 
repeated radiological treatment is not advisable or has already proved 
unsuccessful. 


Heyman first applied EE in apparently favourable cases. When the 
necessary experience had been obtained, the use of the method was 
gradually extended, and finally EE was also used in advanced cases 
with large tumours and involvement of the parametrium, in the hope 
of a palliative effect on the bleeding, the discharge or the pain. In 1937 
EE was used in 28 cases, and during the first eight months of 1938 in 
27 cases. The series reported here comprises the cases treated up to 
August 1938 and observed for a period of at least four years, thus allowing 
a relatively reliable estimate of the results. There were 74 cases of car- 
cinoma of the collum and three cases of carcinoma of the corpus. In 
addition there were 8 cases of carcinoma of the collum in which EE was 
used in order to control hemorrhage. 


EE in eases of cancer of the collum of the uterus 


Of the 74 cases of cancer of the collum treated by EE, 13 are of 
little interest as in them EE was used to relieve conditions hopeless 
because of extensive involvement of the parametrium, metastases to the 
pelvic wall, or abdominal metastases. The following report, therefore, 
is confined to the treatment of the remaining 61 cases. 

These 61 cases were all treated primarily with radium and roentgen 
rays according to the Stockholm method. They were subjected to EE 
because the primary tumour did not completely disappear (for the sake 
of brevity cases of that type are called tumour remnant in the following) 
or because there was a local recurrence after primary healing, or the 
patient had developed vaginal metastases. In case of a tumour remnant 
or a local recurrence, HEYMAN long ago claimed that radium treatment 
should not be repeated, partly because of the poor results and partly 
because of the risk of severe radium damage. The operable patients of 
that type were previously submitted to total hysterectomy. In some 
cases of that type, however, it might be suitable to try EE instead of 
hysterectomy, thereby avoiding the risk involved in the primary opera- 
tive mortality and also avoiding the shock to the patient, should the 
laparotomy reveal that the case is inoperable because of glandular meta- 
stases. Particularly in case of a tumour remnant, these factors should 
be carefully considered. 
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EE remains the only expedient in inoperable cases, whether the 
inoperability is due to the anatomical extent of the growth or to some 
complicating condition, such as old age, adiposity, heart disease, etc. 

A second group of cases where EE seems to be of great value includes 
those where it is impossible to differentiate between a local recurrence 
or a tumour remnant and a radium necrosis. In many such cases it may 
be difficult to perform a biopsy, or the pathologist may find it impossible 
to arrive at a definite diagnosis. The suspicion of cancer, however, is 
often so great that a radical operation is indicated. Particularly i in such 
cases, an attempt with EE may be justifiable, as in this way there is a 
chance of obtaining a cure without the risk of a major intervention. 
Morever, EE is an excellent method of bringing about a rapid healing of 
a radium necrosis (BERVEN and others). 

In table I the 61 cases are grouped according to the situation and 
extent of the growth. With EE, the depth of the cancerous involvement 
is of great importance. As a rule better results will be obtained with 
the superficial growths thaa with the deeper ones. The cases presented 
below have been divided into four groups. 

The first group comprises cases where the suspicious tissue seems to 
be superficially localized to the portio or to the surrounding part of the 
vagina, e. g. in the form of a small nodule, a superficial ulceration, a red- 
dened spot, a superficial necrosis or a superficial papillomatous growth 
(superficial focus). 

The second group comprises cases with a similar situation but obvi- 
ously of a certain depth, e. g. a crater or a superficial focus combined 
with a swelling of the collum palpable at rectal examination (deep focus). 

Cases placed in the third group are those with an additional involve- 
ment of the parametrium, and in the fourth group are included cases 
with metastases in the lower part of the vagina. 


Table I 
61 cases of cancer of the collum treated with EE following irradiation. 


Died of cancer 


|Alive without| Died of 
Number | evidence of Metastases | intercurrent | 
Type of case of the disease | Local but no disease. 
cases | 4 years after re- cancer in No cancer 
EE operation currence, the treated | at autopsy 
| area 
| | 
$5 13 14 | 5 3 | 
| 7 | 0 0 
Deep focus and additional involve- | | | 
| ment of parametrium .......... 11 | 3 8 | 0 | 0 
| Metastases in the lower vagina ... | 
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44 cases were coagulated within the first year, 11 during the second 
year, and only 6 more than two years after the primary irradiation. 
Of the 61 coagulated cases, 22 had been considered clinically cured 
prior to the appearance of the recurrence, while the other 39 cases were 
so-called tumour remnants. 

All cases were microscopically examined previous to treatment. In 
58 cases a squamous cell carcinoma was reported, in 3 cases a »low dif- 
ferentiated» cancer. The cancerous nature of the tumour remnants and 
of the recurrences was histologically verified in 37 cases. In 7 cases the 
pathologist reported: no cancer. In 5 cases a microscopic diagnosis was 
impossible on account of the scanty material or the shrinking of the 
tissue following EE. In 12 cases histological diagnosis is lacking. Ac- 
cording to the later course, cancer was present in at least 7 of these 12 
cases. It should be observed that it is often difficult in irradiated cases 
to obtain for a microscopical examination a satisfactory piece of tissue 
by means of the usual instrument, the curette, as the tissue in reacting 
to irradiation has often become very dense. In such cases one must 
trust the clinical examination, or else verify the diagnosis by microscopical 
examination of a biopsy taken from the coagulated tissue. Sometimes it 
is possible to recognize the cancer cells in such tissue. 

In table IL the series of cases are divided into three groups: cancer, 
radium necrosis and intermediate. The intermediate group includes the 
cases, in which it was impossible to arrive at a definite decision either 
by clinical or histological examination. 


Table IL 
| 
Alive without} Died of cancer 
Died of 
Clinical interpretation of the the disease | | ; 
of Metastases, disease. 
cases previous to EE more than | Local : : 
cases no cancerin No cancer 
4 years after re- 


the treated biopsy 


EE oneration currence 
| area 


Interpreted as cancer ............ 48 | 11 28 7 | 2 

Uncertain whether cancer or radium 
10 5 4 0 1 

Interpreted as radium necrosis... . | 1 2 0 0 


The technique used in EE is bipolar endothermy with one or pre- 
ferably two big electrodes (one placed on the back and one on the upper 
arm), and one small electrode. The latter is most often plate-shaped or 
sometimes spherical, especially in the case of a cavity. The bladder and 
the rectum should be emptied in order to provide the greatest possible 
distance between these organs and the operating field. During the opera- 
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tion the tumour is sprayed with cold water, preventing burning of the 
surface, which would make the tissue non-conducting and deep coagula- 
tion impossible. By pressing the active electrode against the affected area 
for some seconds until the ampere scale shows that the strength of the 
current is falling towards Zero, coagulation of the tissue is obtained at 
a depth about equal to the diameter of the active electrode. In this 
way the whole of the diseased area is treated. The operation is finished, 
when the coagulation appears to be sufficiently deep. If this point is 
not reached, the coagulated tissue is removed by curettage, and the 
coagulation continued to a depth, which is considered necessary or pos- 
sible. Great care should be taken with regard to the surrounding organs: 
the ureters, the bladder, and the rectum. Most of the cases reported 
were coagulated in the way described. However, some of the cases were 
fulgurated, and for the past few years, HEYMAN has been employing the 
fulguration method only. In fulguration the active electrode is applied 
to the tumour surface without colling, and consequently the temperature 
becomes higher than in coagulation, so that the superior layer of the 
tissue near the electrode is charred, becomes non-conducting and pre- 
vents deeper coagulation. After the current is broken, the fulgurated 
area is cooled by spraying with water. Then the fulgurated surface is 
curetted, and the treatment is repeated until the operation has reached 
the desired depth. In this way the depth of the operation can be better 
controlled and severe damage of surrounding organs more easily avoided 
than by deep coagulation under water. For details regarding EE, re- 
ference should be made to BERVEN’s chapter in Lazarus’ Handbuch der 
Strahlenheilkunde, where the Radiumhemmet technique is described in 
detail. 

Intravenous anesthesia was predominantly used, giving entire satis- 
faction. The danger of fire is eliminated in this way, and the depth and 
length of the anaesthesia is satisfactory. 

The patients remain in the clinic for a few days. Usually a slight rise 
of temperature is noted on the second day. On the third day after opera- 
tion most patients are discharged without temperature and free from 
discomfort. At least 9 of the patients continued to have fever for as 
long as two weeks. Discharge is a natural consequence of EE and is at 
times very unpleasant; it ceases after two to four weeks in cases which 
later heal. Several of the patients contracted pain in the abdomen shortly 
after EE. In two of the reported cases the pain ceased suddenly, in one 
case in connection with a short temporary hemorrhage, in the other 
when a necrotic lump was expelled. In a few cases irritation of the blad- 
der of a temporary nature was noticed. At cystoscopy the mucous 
membrane of the bladder appeared hyperaemic but showed no serious 
changes. 
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ment for cancer of the collum, stage II, there appeared in the superior part of the vagina 
a nodulous, necrotic ulcer, which, in spite of roentgen treatment, increased in size, so EE 
was performed. As the tumour involved the parametrium, deep coagulation was considered 
necessary. The next week the patient had high fever, which quickly subsided. Some weeks 
later she again had fever and pains. There was now a crater, the width of a finger, with 
smooth walls. The condition gradually improved. Two months after EE a bladder fistula 
was discovered in the bottom of the crater. The patient died five years later following 
an implantation of the ureters in the sigmoid flexure. At operation no carcinomatous 
tissue was observed. 


ment for cancer of the collum, stage III, a dise-shaped tumour measuring 3 x 3 cm 
remained, and in addition the enlarged collum was fixed to the pelvic wall — a radio- 
resistent case. As a last resort an extensive EE was performed, as radical as was dared. 
Four months later a considerable hemorrhage was followed by a vesico-vaginal fistula 
admitting a little finger. Six months later the fistula was much smaller. Searcely four 
years after EE, implantation of the ureters was carried out according to Coffey in two 
sessions. At that time the patient was free from evidence of cancer. The patient died 
within two months. Autopsy: large crater involving the rectum and the bladder due to 


patients have been troubled by proctitis after a rather deep coagulation. 
case there was severe hemorrhage and death occurred one month after EE. 


lum, stage II, the posterior lip of the portio was slightly nodulous and bled easily at 
examination. It was impossible to decide clinically whether this was due to cancer or to 
a radium necrosis. In any case a deep EE was performed mainly on the lateral vaults. 
A definite microscopical diagnosis could not be obtained on account of the shrinkage 
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Two patients contracted a vesico-vaginal fistula following EE. 


The first case was a woman aged 46. Fifteen months after the first radium treat- 


The second case was a woman aged 37. Three months after the first radium treat- 


a local recurrence. 


Recto-vaginal fistulas have not appeared following EE, but a few 


As a rule the bleeding in connection with EE is only slight. In one 


Woman, aged 35. Six months after the first radium treatment for cancer of the col- 


of the tissue. The patient died one month later from a profuse hemorrhage in spite of 
ligature of the hypogastric artery and repeated blood transfusions. Post mortem and 
histological examination showed there was no cancer in the pelvis, nor could damage 
to any large vessel be proved. 


One patient, on whom EE was performed in order to control bleeding, 
contracted symptoms of peritonitis one week after the operation. This 
was a case of a ruptured pyosalpinx. Besides that no severe inflammatory 
condition was observed after EE. 

The period of healing varies considerably. In case of definite healing 
the necrosis disappears within two to four weeks, leaving a clean sur- 
face of granulation tissue. The wound surface is epithelialized within two 
to three months; in one of the cases healing took eight months following 
EE. 

The 17 cases in which the patients were alive without evidence of the 
disease for four or more years after EE are briefly reported as follows: 
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1) A. L. Born 1875, Admitted March 27, 1926. Cauliflower growth of the portio. 
Collum on rectal examination the size of a hen’s egg. Diagnosis: cancer of the collum, 
stage II. Microscopical examination: squamous cell carcinoma. Intracavity radium ap- 
plication in 3 sessions, completed in April 1926. Dec. 29, 1926: On the right side of the 
portio an ulcerated disc-shaped tumour, 1.5 cm in diameter. Implantation of radium 
needles. Oct. 10, 1927: diameter of the tumour 2 cm. Jan. 3, 1928: roentgen treatment. 
March 3, 1928: size of the tumour unchanged. Microscopical examination of biopsy: 
squamous cell carcinoma. Repeated implantation of radium needles. April 26, 1928: 
small irregularities on the anterior lip. May 31. 1928: again a mushroom-shaped tumour, 
1.5 em in diameter. EE. July 17, 1928: in the superior portion of the vagina a superficial 
necrosis. Sept. 4, 1928: adhesions in the superior portion of the vagina. Dec. 18, 1942: 
free from evidence of the disease. 


That was our first case treated by EE. It greatly stimulated us to 
continued experimentation, since here we had for the first time suc- 
ceeded in obtaining a cure with a new method in a case which on the basis 
of twenty years’ experience was deemed hopeless. 


2) E. L. Born 1895, Admitted May 8, 1928. Tumour limited to the portio. Diagnosis: 
Cancer of the collum, stage I. Microscopical examination: squamous cell carcinoma. 
Intracavity radium application in 3 sessions, completed July 11, 1928, and followed 
by roentgen treatment. Nov. 17, 1928: a nodule the size of an apple seed on the portio 
but with a different appearance from that of the fibrous nodules often observed in ra- 
dium-treated cases. EE carried out for safety’s sake. Nov. 14, 1942: free from evidence 
of the disease. 


The suspicion of a recurrence must be considered serious in this case, 
but was not microscopically confirmed. 


3) J. S. Born 1885. Admitted Nov. 16, 1928. Cauliflower growth. On rectal ex- 
amination collum the size of an orange. Right parametrium involved to the pelvic wall. 
Diagnosis: Cancer of the collum, stage IIl. Microscopical examination: squamous cell 
carcinoma. Intracavity radium application in 2 sessions, completed Dec. 29, 1928. April 
13, 1929: papillomatous growth in the left vault, the size of a finger phalanx. Roentgen 
treatment. April 19, 1929: EE of the »papilloma». No biopsy. May 29, 1929: the coagu- 
lated area uneven and, on inspection, like granulation tissue. June 29, 1929: nothing but 
a well-defined hyperemic area. Dec. 7, 1929: Again a few small, soft granulations. Re- 
peated intra-uterine and vaginal application of radium. Microscopical examination: no 
cancer. Dec. 11, 1930: apparently cured. Dec. 2, 1942: free from evidence of the disease. 


This is a case of a clinically definite recurrence 5 months after the 
first treatment which was cured by EE. Again a hopeless case cured and 
a fresh spur to continued efforts. 


4) E. S. Born 1898. Admitted Aug. 3, 1934. Nodulous cervix. Diagnosis: Cancer 
of the collum, stage I. Microscopical examination: squamous cell carcinoma. Intracavity 
radium application in 2 sessions, completed Sept. 15, 1934. March 2, 1935: slight bleeding 
post coitum. Nothing suspicious on palpation, but there was some bleeding from the 
external os when touched. Superficial EE of the edge of the os itself. No tissue obtained 
by curetting. March 27, 1943: free from evidence of the disease. 
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In this case, without EE, the clinician would have had -to choose 
between keeping the patient under close supervision and immediate 
hysterectomy. Both these procedures involve a considerable risk, and 
the choice is not easy. Even with the closest supervision, there is a risk 
of missing the proper time for the operation. In the Radiumhemmet series 
there are a number of such unhappy events. Close supervision also re- 
quires that the patients live near the clinic. On the other hand, hyster- 
ectomy involves the risk that the patient will not survive. Further, 
should a microscopical examination of the removed specimen show that 
there was no cancer, the patient has been caused unnecessary suffering. 
It should also be considered that the mental condition of the patient 
will definitely deteriorate, should it be impossible to carry through the 
operation because of the spread of the growth. Finally it should be ob- 
served that Heyman has published two cases where the uterus was re- 
moved because of a suspicious recurrence and where on microscopical 
examination the specimen removed proved to be free from cancer; both 
patients had a local recurrence within three months of the operation, 
and died of cancer within two years of the first treatment. HEYMAN 
ventured the opinion that the weakening of the patient’s general condi- 
tion might have given the cancer a second chance. The simple and 
harmless EE is of great value in cases of this type. 

5) A. 8S. Born 1882. Admitted May 28, 1934. Large cauliflower growth invading 
the left pelvic wall. Diagnosis: cancer of the collum, stage III. Microscopical examination: 
squamous cell carcinoma. Intracavity radium application in 3 sessions, completed July 
1934. Aug. 28, 1934: cervix slightly bulky. Parametrium normal. Febr. 9, 1935: discharge 
during the last month. Collum enlarged. Suspicious progress. Teleradium treatment. 
Feb. 18, 1935: crater, the size of a hazelnut and with a nodulous wall at the superior 
part of the vagina. Microscopical examination: squamous cell carcinoma. March 19, 
1935: to the right in the top of the vagina a crater admitting a finger phalanx and with 
a dense and nodulous anterior wall. Because of adiposity patient a great operative risk. 
May 18, 1935: cauliflower growth, the size of a nectarine and the collum fixed to the 
pelvic wall. The tumour was removed by curettage. EE of the resultant cavity, which 
was the size of a plum. April 7, 1936: the considerable discharge following the EE had 
diminished. The top of the vagina appeared as a smooth vault. April 21, 1936: patient 
felt well; no bleeding or discharge. Soft scar. Jan. 15, 1943: alive and free from evidence 
of the disease. 


A miraculous case: a large local recurrence with involvement of the 
parametrium, and which, contrary to all expectation, was definitely 
cured. Considering the slow progress, there is reason to assume that the 
tumour was of relatively lowgrade malignancy. 

6) A. J. Born 1867. Admitted March 27, 1929. Enlarged, dense and nodular cervix 
partly involving the left parametrium. Diagnosis: cancer of the collum, stage II. Micro- 
scopical examination: squamous cell carcinoma. Intracavity radium application in 2 
sessions, completed May 9, 1929, and roentgen irradiation. Oct. 24, 1929: clinically 
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cured. May 15, 1930: intubation with radium needles of a bean-sized metastasis of the 
mucous membrane in the left urethral furrow. Nov. 17, 1932: two small nodules still 
remained at the site of the metastasis. Teleradium treatment. May 23, 1934: salpingo- 
oophorectomy because of a fist-sized, benign ovarian cyst. April 18, 1936: metastasis 
in the vagina had again grown; there was a nodule the size of a hazelnut. EE as deep 
as dared. No biopsy taken. May 23, 1936: the coagulated area was soft and smooth. 
The mucous membrane was of a slightly grey-violet colour, thus differing from the 
normal red mucous membrane of the vagina. April 29, 1937: the metastasis in the 
vagina had recurred in the form of an easily bleeding nodule the size of an apple-seed. 
EE of the nodule between 2 ball electrodes. June 10, 1937: a pea-sized necrosis. June 
21, 1943: free from evidence of the disease. 


A typical and fairly common type of metastases in the urethral 
furrow. The customary method of treatment in such cases, brachy- 
radium treatment, failed, but EE saved the situation. 


7) H. J. Born 1895. Admitted Aug. 17, 1935. Vaginal examination: crater, 3 x 3 
em. Rectal examination: tumour the size of a hen’s egg invading the right pelvic wall. 
Diagnosis: cancer of the collum, stage III. Microscopical examination: squamous cell 
carcinoma. Intracavity radium application in 2 sessions, completed Sept. 29, 1935, and 
additional roentgen and teleradium irradiation. Dec. 17, 1935: clinically cured. March 12, 
1936: on the inferior side of the anterior lip 3 to 4 dense nodules nearly the size of apple- 
seeds, highly hyperemic and distinctly circumscribed. Did not resemble cancer (HEY- 
MAN). May 12, 1936: the nodules had merged into a single one the size of a bean. Micro- 
scopical examination: suspected cancer cell elements enclosed in granulation tissue; no 
positively identifiable carcinomatous structures could be seen. May 25, 1936: EE of the 
nodule and its surroundings embracing an area about 1.5 cm in diameter. July 2, 1936: 
following EE the patient had suffered from proctitis and discharge which had now almost 
ceased. Necrosis 3 x 3 em. Aug. 13, 1936: hyperemic area about 2 x 2 cm, surrounded 
by grey-white spots. Sept. 12, 1936: patient feeling well. The coagulated area was covered 
by hyperemic and clean mucosa about 2 x 3 em. March 17, 1943: free from evidence 
of the disease. 


Even by microscopic examination it could not be decided with cer- 
tainty that there was cancer in the nodule. 


8) A. V. G. Born 1874. Admitted Oct. 12, 1931. In the superior part of the vagina 
a crater admitting a finger-tip. Rectal examination: plum-sized tumour of the collum. 
Diagnosis: cancer of the collum, stage II. Microscopical examination: squamous cell 
carcinoma. Intracavity radium application in 2 sessions, completed Oct. 24, 1931, and 
roentgen irradiation. Nov. 24, 1931: clinically cured. June 9, 1936: bloodstained discharge. 
Small crater in the superior part of the vagina scarcely admitting a finger-tip, covered 
with papillomatous tissue. June 12, 1936: EE of the crater as deep as dared. No biopsy 
taken. July 4, 1936: patient had suffered from cystitis, proctitis, and an offensive dis- 
charge. Necrotic cavity with a smooth wall in the superior part of the vagina. July 11, 
1936: feeling well. Slight discharge. July 25, 1936: soft adhesions in the top of the vagina. 
Jan. 21, 1936: suspicion of superficially growing cancer. EE postponed on account of 
influenza. March 5, 1937: condition unchanged. EE. No biopsy. May 4, 1937: free from 
evidence of the disease. June 1942: free from signs and symptoms. 


According to Heyman a papillomatous superficial cancer in the 
superior part of the vagina is the usual type of recurrence. In such cases 
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repeated vaginal application of radium is unsuitable. Hysterectomy must 
be replaced by an extensive operation. EE seems to be the ideal treatment 
and has in recent years been used in several cases of that type. 


9) A. E, N. Born 1893. Admitted Sept. 22, 1936. Tumour of the vaginal portion 
3 x 3 cm. Diagnosis: cancer of the collum, stage I. Microscopical examination: squamous 
cell carcinoma. Intracavity radium application in 2 sessions, completed in Oct. 1936, and 
roentgen irradiation. Nov. 22, 1936: clinically cured. Jan. 28, 1937: discharge. Necrosis 
of the external os and a superficial grey-white ulceration in the posterior and lateral 
vaults, probably radium necrosis and not cancer. Superficial EE. No biopsy taken. Feb. 
9, 1937: patient had been at home suffering from fever and pain which ceased when a 
necrotic lump was expelled. Crater in the superior part of the vagina two phalanges deep. 
March 2, 1937: crater barely admitting the tip of the little finger. June 26, 1937: small, 
superficial necrosis. Aug. 15, 1938: grey-white scar. June 1942: free from evidence of the 
disease. 


Compare case 4. 


10) S. R. Born 1896. Admitted Jan. 14, 1936. Walnut-sized tumour of the anterior 
lip involving the vault. On rectal examination a plum-sized tumour of the collum. Diag- 
nosis: cancer of the collum, stage II. Microscopical examination: squamous cell carcinoma. 
Intracavity radium application in 2 sessions, completed at the beginning of Feb. 1936, 
and roentgen treatment. Oct. 15, 1936: suspicious nodules on the posterior lip. Implanta- 
tion of radium needles. Feb. 8, 1937: discharge. A nodule, half the size of a cherry, in the 
superior part of the vagina. Rather deep EE. No biopsy taken. Pain in the abdomen for 
one week after EE. Feb. 27, 1937: plum-sized necrotic crater. March 18, 1937: walnut- 
sized necrotic crater; scarcely any discharge. May 13, 1937: crater replaced by a small 
depression. June 1942: free from evidence of the disease. 


Compare case 2. 


11) E. A. Born 1908. Admitted March 10, 1936. Nodular cervix. Diagnosis: cancer 
of the collum, stage I. Microscopical examination: squamous cell carcinoma. Intracavity 
radium application in 2 sessions, completed at the beginning of April 1936, and roentgen 
treatment. Sept. 29, 1936: clinically cured. June 17, 1937: slight discharge. A sharpedged 
small crater in the right vault easily admitting the finger-tip, with somewhat nodulous 
walls. Collum small, but spinous involvement of the right parametrium the size of a finger- 
tip. Operability doubtful. June 19, 1937: EE. The greater part of portio and the right 
vault were coagulated as deeply as dared. Microscopical examination of removed tissue: 
no carcinomatous structures. June 20, 1937: temperature: 39.6 C. June 22, 1937: no fever. 
July 3, 1937: heavy discharge. Necrosis expelled; small crater with soft walls. Sept. 14, 
1937: the coagulated area covered with epithelium. June 1942: free from evidence of the 
disease. 


Compare case 3. 


12) 8. W. Born 1888. Admitted July 27, 1937. Tangerine-sized tumour of the portio. 
Diagnosis: cancer of the collum, stage II. Microscopical examination: squamous cell 
carcinoma. Intracavity radium application in 2 sessions, completed the middle of August 
1937, and roentgen treatment. Oct. 19, 1937: clinically cured. March 3, 1938: a very sus- 
picious polypus in the superior part of the vagina the size of a bean. March 7, 1938: 
polypus has disappeared. Hyperemic area on the posterior lip involving the left part of 
the posterior vault. Superficial EE. Microscopic examination of biopsy: squamous cell 
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carcinoma. Apri! 11, 1938: scanty discharge. In the posterior vaginal wall a veined area 
the size of a finger phalanx and of bluish-violet colour. Nov..21, 1938: adhesions in the 
superior part of the vagina. June 1942: free from evidence of the disease. 


Definite recurrence cured by EE. 


13) A. G. Born 1899. Admitted Oct. 16, 1937. Dise-shaped tumour 2 x 2 em on 
the left side of the portio. Diagnosis: cancer of the collum, stage I. Microscopical examina- 
tion: squamous cell carcinoma. Intracavity radium application in 2 sessions, completed 
in Nov. 1937, and roentgen irradiation of the parametrium. April 25, 1938: clinically 
cured. June 2, 1938: portio transformed into an oval necrotic tumour the size of half a 
walnut. Short parametrium to the right. Coagulation of the whole tumour including 
part of the right parametrium. Biopsy and microscopical examination: no identifiable 
carcinomatous structures. July 18, 1938: pain. Necrotic crater in the superior part of the 
vagina. Oct. 3, 1938: portio small and soft. June 1942: free from evidence of the disease. 


14) E. B. Born 1884. Admitted May 18, 1937. Nodular cervix. Diagnosis: cancer of 
the collum, stage I. Microscopical examination: squamous cell carcinoma. Intracavity 
radium application in 2 sessions, completed middle of June 1937, and roentgen irradiation 
of the parametrium. Aug. 19, 1937: clinically cured. July 4, 1938: slight bleeding. Posterior 
lip easily bleeding, eroded, and slightly nodolous. Suspected recurrence. EE. The electrode 
having passed the external os ran into a cavity half the size of a pea in the posterior 
cervical wall. This cavity and the surroundings were coagulated. No biopsy. Aug. 15, 
1938: cystitis. Cystoscopy: reddened trigon. — Necrotic crater in the superior part of 
the vagina with soft ridges. Oct. 21, 1938: clinically cured. June 1942: free from evidence 
of the disease. 


Both these cases are of the same type as case 3. 


15) H. M. ©. Born 1883. 1934: supravaginal amputation of the uterus because of a 
fibroid. 1935 operation for cancer of the rectum. Admitted Aug. 17, 1937. Portio dense 
and nodulous. Diagnosis: cancer of the collum, stage I. Microscopical examination: 
squamous cell carcinoma. Intracavity radium application in 2 sessions, completed middle 
of September 1937, and teleradium irradiation of the vulva. May 6, 1938: vaginal portio 
atrophied. July 6, 1938: a nodule the size of a ricegrain on the portio. Superficial coagula- 
tion. Microscopical examination: shrunken tissue, no identifiable structures. July 15, 
1938: superficial necrosis of the coagulated area. Aug. 8, 1938: yellow-grey necrotic 
area in the anterior vaginal wall. — probably a necrosis. Nov. 7, 1938: free from evidence 
of the disease. June 1942: no change. 


The same type as case 2. 


16) G. B. Born 1905. Admitted Jan. 8, 1938. Tumour the size of half a walnut on 
the posterior lip and involving the vault. Diagnosis: cancer of the collum, stage II. Micro- 
scopical examination: cancer of low differentiation. Intracavity radium application in 2 
sessions, completed at the beginning of February 1938, and roentgen irradiation of the 
parametrium. July 17, 1938: clinically cured. Aug. 20, 1938: on the posterior lip a num- 
ber of small nodules which bled easily. Curettage yielded a considerable amount of tissue. 
Cancer strongly suspected. EE performed. Microscopical examination: no cancer. Oct. 
3, 1938: fever since EE, and proctitis. Crater with nodulous walls in the superior part 
of the vagina. Considered hopeless. Nov. 9, 1938: free from evidence of the disease. June 
1943: no change. 


A surprising course and an extremely strong reactive process. 
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17) H. J. Born 1891. Admitted Jan. 20, 1937. A plum-sized tumour the shape of 
a pig’s snout on the portio. Rectal examination revealed an orange-sized cervica! tumour 
invading the pelvic wall. Diagnosis: cancer of the collum, stage II—III. Microscopical 
examination: squamous cell carcinoma. Intracavity radium application in 2 sessions 
completed middle of February 1938, and two series of roentgen irradiation of the para- 
metrium. Aug. 22, 1938: for two weeks slightly bloodstained discharge. To the right part 
of the anterior lip a disc-shaped tumour 2 cm long, '/, em broad and about 1 em high, 
with granulated surface. Aug. 27, 1938: superficial EE of the area which scarcely looked 
like cancer. Microscopical examination of biopsy: no sign of cancer. Oct. 6, 1938: had 
had fever. A superficial necrosis in the superior part of the vagina. May 17, 1943: free 
from evidence of the disease. 


Perhaps a radium necrosis. 


In 11 of these 17 cases the coagulated tissue was clinically inter- 
preted as being carcinomatous. Cancer was histologically verified in 3 
cases, while in the rest either no biopsy was taken or the microscopical 
examination gave no guidance. In one case, there was probably a nec- 
rosis due to irradiation, while in five it was uncertain whether cancer or 
radium necrosis was present. 

From the tables it is seen that in seven patients who died of cancer 
the coagulated area was free from carcinomatous tissue. In one case a 
cauliflower growth nearly as large as a plum and of an extremely radio- 
resistant type was coagulated. When the patient died, 1'/, years later, 
she had developed metastases in the pelvic glands, but there was no 
cancer in the uterus. EE was administered to a second patient who 
showed in the superior part of the vagina a superficial papillomatous 
recurrence which had been unsuccessfully treated with radium. The pa- 
tient died nine months later from distant metastases, but there was no 
cancer left in the pelvis. In a third case the type of recurrence was that 
of nodules on the portio. A radical EE was performed. The patient died 
two years later. Autopsy revealed numerous glandular metastases in the 
pelvis, but in this case, too, the uterus was free from cancer. 

In eight cases there were metastases in the lower part of the vagina. 
One of these was definitely cured by EE (case 6). Two cases with small 
metastases in the urethral furrow were treated repeatedly with brachy- 
radium. The metastases recurred but were removed by EE, and when 
the patients later died from the cancer, there were no signs of recurrence 
in the vagina. Similarly another case with the metastases in the lower 
part of the vagina, a crater invading the os pubis, was treated with deep 
EE right into the bone. When she died of cancer several months later 
there was still no local recurrence. 

Three other patients who died were found at autopsy to be free from 
cancer. The first patient died of a hemorrhage one month after EE and 
has already been discussed. Six months after the first radium treatment 
the second patient showed a nodular crater in the superior portion of 
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the vagina. The growth, which was microscopically verified as cancer, 
was coagulated. Two and a half years later the patient died of lympho- 
granulomatosis, probably free from cancer. 


The third case was the following: 


Age 37. Admitted Jan. 25, 1937. Diagnosis: cancer of the collum, stage II. Micro- 
scopical examination: squamous cell carcinoma. Intracavity radium application in two 
sessions, completed in February 1937. July 3, 1937: surface of the portio irregularly 
facetted and superficially necrotic. Only small pieces of tissue were obtained at curettage. 
Microscopical examination: atypical epithelial proliferations apparently due to an early 
carcinomatous degeneration. July 15, 1937: EE. Oct. 28, 1938: Wertheim’s operation 
performed because of suspected second recurrence. Microscopical examination of the 
removed uterus showed changes of a type seen after irradiation, and definite inflam- 
matory cell-reaction. No cancer demonstrable. After operation the patient contracted 
an uretrovaginal fistula. Died May 4, 1940 of pyelonephritis. 


A large number of patients, 41 in all, died of cancer. It seems that 
for these patients EE was of little or no value. Our impression was that 
the cancer in these cases kept growing after EE and with increased 
rapidity. One patient, who lived for five years after EE, contracted a 
very troublesome vesicovaginal fistula, suffering finally from an offen- 
sive discharge originating in a large carcinomatous crater. 

In some cases EE was used to control bleeding. The routine method 
at Radiumhemmet is to place a small piece of cotton on the bleeding 
spot leaving it in place for 24 hours at the most. In most cases this pro- 
cedure will suffice. Large tampons are practically never used. EE was 
tried in 8 cases of abundant hemorrhage. In 7 cases the results were 
excellent while in the remaining case the bleeding seemed rather to 
increase. 


EE in cases of carcinoma of the corpus 


Three cases of cancer of the corpus developing vaginal metastases 
were treated with EE: 

1) 8. T. Born 1868. Total hysterectomy due to cancer of the corpus on Aug. 27, 
1935. Admitted to the Radiumhemmet June 16, 1936. In the anterior vaginal wall there 
were two soft, broad-based, fixed tumours, one the size of a walnut, the second the size 
of a bean. In the posterior vaginal wall there were several soft nodules, the size of a 
pea within an area the size of half a crown. Microscopical examination of biopsy: adeno- 
carcinoma. Patient was treated with teleradium and roentgen irradiation and became 
free from signs and symptoms. May 18, 1937: repeated brachy-radium and roentgen 
treatment because of five recurring soft nodules in the anterior vaginal wall. Oct. 5, 
1937: Normal findings on examination. Dec. 4, 1937: thickening of the entire anterior 
vaginal wall and scattered nodules up to the size of confetti, and easily bleeding. Micro- 
scopical examination: cancer. Dec. 7, 1937: EE. The coagulation of the carcinomatous 
area was performed superficially but somewhat deeper in the superior part of the vagina. 
Feb. 8, 1938: no symptoms. Healing advanced slowly. March 22, 1939: metastasis on the 
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left pelvic wall the size of a cherry. June 5, 1939: recurrence in the superior part of the 
vagina the size of half a walnut. Aug. 15, 1941: died of cancer. 


2) A. K. Born 1870. Admitted Sept. 22, 1928. Diagnosis: cancer of the corpus. 
Intracavity radium application in three sessions, completed Nov. 1928. Jan. 15, 1929: 
uterus small and movable. No evidence of the disease. In 1934 a superficial, grey-white 
necrosis appeared in the vagina. It was treated with radium and roentgen irradiation and 
healed. Nov. 16, 1937: patient had been bleeding for some time. The vagina was trans- 
formed into a tumour canal two phalanges long. Nov. 17, 1937: EE of the involved area 
controlled by a finger introduced in the rectum. Microscopic examination of biopsy: 
inflammatory tissue and necrobiosis. Suspicious carcinomatous tissue but cancer not 
definitely verified. Slow recovery complicated by fever and discharge. March 1, 1938: 
free from evidence of the disease. Nov. 2, 1938: no symptoms, no recurrence in the va- 
gina, but on the right pelvic wall a suspicious metastasis the size of an egg. Sept. 11, 
1942: the suspicious metastasis had diminished and appeared as a smooth thickening. No 
signs or symptoms of the disease. 


3) A. A. Born 1873. Diagnosis: cancer of the corpus. January 1933: intracavity ra- 
dium application. Oct. 9, 1935: total hysterectomy because of recurrence. Microscopical 
examination of uterine tissue: adenocarcinoma. Feb. 11, 1936: crater, 2.5 x 2.5 em, 
in the vaginal inlet to the left. Microscopical examination of biopsy: adenocarcinoma. 
Brachy-radium treatment, and healing. Oct. 19, 1937: left vaginal wall above the inlet 
retracted and fixed. At the upper end of the longitudinal furrow formed by the retrac- 
tion there was a soft ulcer, 2 x 2 em. Microscopical examination of biopsy: adenocar- 
cinoma. Oct. 22, 1937: EE of the involved area, followed by slight urinary troubles. 
Jan. 27, 1938: nothing but the previously mentioned furrow remained. Patient remained 
free from evidence of the disease. Last examination in June 1942. 


Here we have three cases of carcinoma of the corpus with vaginal 
metastases. In two cases a total hysterectomy had already been carried 
out when the metastases appeared. After EE of the metastases one pa- 
tient seemed to be permanently cured. The other patient died of cancer 
with recurrent metastases in the vagina. The third patient contracted 
metastases in the vagina after routine irradiation: EE was performed 
and five years later she was free from evidence of the disease. 


Conclusions 


Electroendothermy, carefully performed as fulguration, is a valuable 
adjuvant in the radiological treatment of uterine cancer and is generally 
a technically simple and harmless method of treatment. 

It is useful particularly in cases of cancer of the collum where ra- 
diotherapy has failed whether it is a case of a tumour remnant or of a 
local recurrence in a primarily cured case. In cases of this type which 
are inoperable because of the extent of the growth, electroendothermy 
is the only remaining method of treatment. Definite cure may be ob- 
tained but only in case of a superficial cancer or of isolated metastases 
in the vagina. Cases that are inoperable or poor surgical risks because of 
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some complicating disease such as old age, obesity, heart failure might 
be successfully treated with electroendothermy. In cases that are ap- 
parently operable we have the choice between laparotomy and electro- 
endothermy. The latter has the following advantages: 


a) Electroendothermy is more harmless and has no primary mortality. 

b) In cases which at laparotomy would prove to be inoperable be- 
cause of metastases, the patient is saved from an unnecessary interven- 
tion and from the mental shock of the knowledge that nothing can 
be done. 

c) Electroendothermy is an especially valuable method of treatment 
in cases in which it is impossible to differentiate between a recurrence 
and a radium necrosis. By a simple and harmless fulguration it is possible 
to avoid in such cases the discomfort and risk of a mayor operation at 
the same time as a therapeutic affect can be achieved. 


SUMMARY 


At the Radiumhemmet in Stockholm electroendothermy is used as an adjuvant 
to the radiological treatment of uterine cancer. 70 cases of cancer of the collum are re- 
ported, in which part of the primary tumour remained in spite of the routine irradiation, 
or a recurrence developed in the cervix or vagina in a patient primarily cured by radio- 
therapy. In addition three cases of cancer of the corpus with vaginal metastases are re- 
ported. Eleven cases (or perhaps sixteen) where radiotherapy had failed were cured by 
electroendothermy for at least four years, most of them with a superficial growth or with 
isolated metastases in the vagina and four of them incurable by any other method of 
treatment. 


ZUSAMMENFASSUNG 


Im Radiumhemmet in Stockholm wurde bei der radiologischen Behandlung von 
Cancer uteri als Hilfsmittel Elektroendothermie verwendet. Es werden 70 Fille von 
Cancer colli uteri beschrieben, bei denen entweder ein Teil des Primartumors trotz der 
Bestrahlung zuriickgeblieben war, oder wo bei Fiillen, die mittels Radiotherapie primar 
geheilt waren, ein Rezidiv in der Zervix oder Scheide zur Entwicklung gekommen war. 
Ausserdem werden drei Fille von Cancer corporis uteri mit Scheidenmetastasen mit- 
geteilt. Elf Fille (oder vielleicht sechzehn), bei denen die radiologische Behandlung 
versagt hatte, blieben nach Elektroendothermie mindestens vier Jahre lang gesund; die 
Mehrzahl wies einen oberflichlich wachsenden Krebs oder isolierte Metastasen in der 
Scheide auf. Vier Fille waren mit jeder anderen Methode unheilbar. 


RESUME 


Au Radiumhemmet de Stockholm, on use de l’électro-endothermie comme d’un 
adjuvant dans le traitement radiologique du cancer de l’utérus. L’auteur rapporte 70 cas 
de cancer du col, dans lesquels une partie de la tumeur primaire survécut & l’irradiation 
coutumiére, ou bien ot une récidive surgit dans le col ou le vagin chez des malades chez 
lesquelles Virradiation avait fait disparaitre la tumeur primaire. L’exposé contient en 
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outre trois cas de cancer du col avec métastases vaginales. Onze cas (peut-étre seize) 
ou la radiothérapie avait échoué et qui furent traités par lélectro-endothermie, 
restaient guéris durant quatre ans au minimum; la majeure partie d’entre eux pré- 
sentaient du tissu néoformé superficiel ainsi que des métastases vaginales, quatre 
avaient résisté 4 tout autre traitement. 
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AUS DER RONTGENDIAGNOSTISCHEN ABTEILUNG, SODERSJUKHUSET, STOCKHOLM 
(CHEF: DOZENT W. MAGNUSSON) 


UBER DAS RONTGENBILD BEI 'T'UBERKULOSER 
SALPINGITIS' 
von 


Wolfgang Magnusson 


Die Hysterosalpingographie (weiterhin genannt Hsg) hat sich schnell 
zu einem wertvollen Hilfsmittel in der gynakologischen Diagnostik ent- 
wickelt und besonders grosse Bedeutung erlangt bei der Beurteilung 
der Ursachen fiir die Sterilitét der Frau. Die Untersuchung gibt in den 
meisten Fallen einen zuverlissigen Bescheid iiber die Viabilitat der Tu- 
ben und iiber die Lokalisation eventueller Hindernisse. Unsere Méglich- 
keiten, mittels dieser Untersuchung iathiologisch verschiedene Tuben- 
affektionen zu unterscheiden, sind indessen noch gering. In seiner Mono- 
eraphie iiber die gynikologische Réntgendiagnostik schreibt ScHULTZE 
(i): »Ueber die Ursache der entziindlichen Verinderungen, die wir zur 
Darstellung bringen, gibt uns das Réntgenbild keine Auskunft. Es 
unterscheiden sich die durch gonorrhoische Infektion entstandenen Ver- 
iinderungen nicht von den durch septischen Prozess post abortum ent- 
standenen Bildern. Auch die tuberkulése Entziindung der Tuben gibt 
im Réntgenbild keine spezifischen Erscheinungen.» KJELLBERG (2) hat 
einer gleichen Auffassung, wie folgt, Ausdruck gegeben: »Die entziind- 
lichen Prozesse sind von dreierlei Art: 1) gonorrhoische, 2) tuberkulése 
und 3) unspezifisch entziindliche. Da wir immer erst eine Réntgenunter- 
suchung der Tuben vornehmen, nachdem der Prozess abgeklungen ist, 
wird das Bild, das wir erhalten, praktisch genommen das Schlusstadium 
des Prozesses widergeben. Da indessen das Endstadium nach allen drei 
Prozessen im Grossen und Ganzen dasselbe ist, namlich eine mehr oder 
minder vollstindige Verédung des Lumens, kann eine réntgenologische 
Differentialdiagnose zwischen diesen Krankheiten nicht in Frage kom- 
men.» MADSEN (3) hat in seiner Monographie auch nichts Charakteristi- 
sches in dem salpingographischen Bild gefunden, was in Zusammen- 
hang mit der Athiologie der Salpingitis gebracht werden kénnte. GER- 


1 Bei der Red. am 15. XII. 1944 eingegangen. 
18—450088. Acta Radiologica. Vol. XXVI. 
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LACH (4), welcher speziell Sterilitatsfille mit tuberkuléser Salpingitis un- 
tersuchte, schreibt: »Die Tubentuberkulose hat im Réntgenbild keinen 
spezifischen Befund.» Bei der Salpingitis isthmica nodosa bzw. der En- 
dometriosis tubae haben Pxuitiep und Huser (5) bzw. Mapsen (6) 
ein charakteristisches Réntgenbild beschrieben. Dariiber hinaus habe ich 
in der Literatur keinerlei Angaben iiber die réntgenologische Differen- 
tialdiagnostik der Salpingiten finden kénnen. Unter den Sterilitatsfal- 
len, die nach der Hsg eine Operation veranlassen, sind, wie GERLACH 
(4) erwihnt und was auch aus unserem Material hervorgeht, die tuberku- 
lésen Salpingiten keineswegs ungewohnlich. Sie geben oft keine anderen 
klinischen Symptome als Sterilitét und kénnen also klinisch nicht dia- 
gnostiziert werden. Berry (8) hat in derartigen Fillen die Bedeutung 
einer prioperativen Diagnose hervorgehoben und Probeausschabung und 
evtl. Laparoscopie zu diesem Zwecke vorgeschlagen. 

Um zu ermitteln, inwieweit die anatomischen Veriinderungen bei der 
Tubentuberkulose irgendwie dem bei der Hsg erhaltenen Bild entsprechen, 
habe ich unser Material durchforscht, welches 12 operierte und mikro- 
skopisch untersuchte Fille von tuberkuléser Salpingitis umfasst. Als 
Kontrollmaterial habe ich weiter 200 Falle mit réntgenologisch ver- 
schlossenen Tuben studiert. Da das Resultat dieser Untersuchung von 
friiheren Referaten in der Literatur betr. des Réntgenbildes der Tuben- 
tuberkulose bei der Hsg abweicht, glaube ich, dass es von Interesse ist, 
meine hierbei gemachten Beobachtungen bekannt zu geben. 


Fall 1. Hsg*/,1938. Fig. 1. Beide Tuben zeigen in den peripheren Teilen eine 
unregelmissige, gezackte und zerfetzte Kontur mit mehreren, ungefihr stecknadel- 
kopfgrossen, ins Lumen einbuchtende Defekte in der Kontrastfiillung. Auf der rechten 
Seite (H.) fiillt sich eine ungefaihr kaffeebohnengrosse, auf der linken eine erbsengrosse 
sackihnliche Bildung. Auf dem Restbild liegt das Kontrastmittel noch nach 24 Std. 
in diesen Bildungen und ist nicht in die Bauchhdhle passiert. Op. "/, 1938. Der linke Ad- 
nex, welcher in der Fossa Douglasi adhaerent war, wurde frei gemacht. Circa 2 cm 
des Abdominalendes der Tube wurden reseziert und die Salpingostomie angelegt. 
Der rechte Adnex war ebenfalls adhaerent. Dessen abdominales Ende ist bis Taubenei- 
grésse aufgetrieben. Die halbe Tube wurde reseziert und Salpingostomie angelegt. 

Mikroskopische Untersuchung: Die untersuchten Teile der Tubenwiinde zeigen 
ausgesprochen chronisch-inflammatorische Verinderungen mit ausgebreiten kiasischen 
Nekrosen und zahlreiche histologisch typische Tuberkel im Granulationsgewebe. Das 
histologische Bild spricht stark fiir eine Tuberkulose. Tbe-Bazillen sind im Schnitte 
jedoch nicht nachgewiesen. P. A. D. Wahrscheinlich tuberkulése Salpingitis. 


Fall 2. Hsq™/; 1938. Fig. 2. Beide Tuben sind peripher erweitert und weisen 
grésstenteils gleichméssige Konturen und homogene Kontrastfiillung auf. In dem peri- 
pheren Teil der linken Tube zeigen sich einige stecknadelkopfgrosse Defekte, welche der 
Kontur hier ein kleingezacktes Aussehen geben. Peripher hiervon endet die Kontrast- 
fiillung in einer stark erbsengrossen sackihnlichen Bildung. Das Kontrastmittel befindet 
sich nach 24 Stunden noch auf der Stelle der Tubenenden und ist nicht in die Bauch- 
héhle passiert. 
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Op. 1938. Beide Tuben nodés verindert 
mit verschlossenen Fimbrienenden. Auf der rechten 
Seite strecken sich die inflammatorischen Veriin- 
derungen in die Uteruswand hinein, weswegen 
Keilexzision ausgefiihrt und die ganze rechte 
Salpinx ektomicrt wird. Auf der linken Seite 
scheinen ca. 3 cm des medialen Teiles der Tube 
normal zu sein. Der laterale verinderte Teil wird 
weggenommen und Salpingostomie angelegt. 

Mikroskopische Untersuchung: Die unter- 
suchten Teile beider Tuben zeigen ausgesprochen 
histologisch typische tuberkulése Verinderungen. 
P. A. D. Tuberkulése Salpingitis beiderseits. 


Fig. 1. 


Fall 3. Hsq'/\~ 19490. Fig. 3. Beide 
Tuben zeigen gleichmiissige, aber steife Konturen. Peripher sieht man auf der linken 
Seite mehrere kleine Defekte in der Kontrastfiillung, so dass die Kontur hier ein 
gezacktes Aussehen erhilt. Das Kontrastmittel befindet sich noch nach 24 Stunden 
am Platze fiir die Tubenenden. Keine Passage zur Bauchhéhle. 


my Fig. 2. 


Fig. 3. 


Op. *"/,, 1940. Das Bauchfell im Becken matt und mit Knétchen; gleichfalls auf den 
Tuben. Die lateralen ?/; der Tuben werden reseziert. Salpingostomie. 

Mikroskopische Untersuchung: Das Lumen beider Tuben ist durch histologisch 
typisch tuberkuléses Granulationsgewebe obliteriert. Die Tuberkeln zeigen stellenweise 
Tendenz zu fibréser Induration, aber haben geringe Tendenz zu kisiger Nekrose. P. A. D. 
Tuberkulése Salpingitis. 


Fall4. Hsg*/; 1941. Fig. 4. Beide Tuben zeigen gleichmiissige, etwas steife 
Konturen und sind peripher erweitert. Tropfenformation des Kontrastmittels auf der 
linken Seite. Nach .24 Stunden befindet sich noch das Kontrastmittel in sackihnlichen 
Bildungen auf beiden Seiten. Auf der linken Seite sieht man ein nach oben gerichtetes, 
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Fig. 4. 


horizontales Niveau mit kleineren remanierenden Flecken oberhalb, die auf inhomo- 
genen Inhalt im Sack deuten. Auf der rechten Seite kein Fliissigkeitsniveau. Unregel- 
missige, inhomogene Kontrastfiillung. Keine Kontrastpassage in die Bauchhéhle. 

Op. "'/; 1941. Beide Tuben aufgetrieben und die Fimbrienenden verschlossen. Die 
rechte Tube etwas mit Knétchen durchsetzt. Von beiden Tuben wird das dussere Drittel 
reseziert und eine Salpingostomie angelegt. 

Mikr. Unters.: In beiden Tuben ausgebreitete tuberkulése Verinderungen; die Tu- 
benschleimhaut stark angeschwollen, die Tubenfalten in weitem Ausmass verklebt. 
In der Schleimhaut und auch in der diinnen bindegewebssklerotischen Muskelwand 
engstehende epitheloide Zelltuberkel mit Riesenzellen des Langhans’schen Typs. Nur 
stellenweise angedeutete Nekrosen in den Tuberkeln. An einigen Stellen subserése Tu- 
berkel, teilweise im Konglomerat mit partieller Fibrotisierung. P. A. D. Tuberkulose. 


Fall 5. Hsgq ®/, 1941. Fig. 5. Beide Tuben peripher erweitert. An mehreren 
Stellen unregelmissige und gezackte Konturen und eine Mehrzahl kleinere Defekte im 
Lumen. Nach 24 Stunden befindet sich noch das Kontrastmittel in sackihnlichen Bil- 
dungen auf beiden Seiten. Kein Fliissigkeitsniveau in den Sicken. Sehr unregelmissige, 
inhomogene Kontrastfiillung. Keine Kontrastpassage in die Bauchhéhle. Fig. 6. 

Op. *°/, 1941. Auf der Oberfliche des Uterus eine Menge kleiner heller Knétchen. 
Die rechte Tube ist frei, verschlossen am Fimbrienende und in der lateralen Hilfte auf- 
getrieben. Die linke ist im lateralen Teil in Adhaerentien eingebettet, aber zeigt sonst 
dasselbe Aussehen. Die lateralen Hilften beider Tuben werden reseziert und eine Sal- 
pingostomie angelegt. 

Mikr. Unters.: Die Schleimhaut der Tuben weist ausgesprochen chronisch inflamma- 
torische Verinderungen auf mit zahlreichen histologisch typischen Tuberkeln, welche 
mitunter zentral kisige Nekrose aufweisen. Tbe-Bazillen sind im Schnitt nachgewiesen. 
P. A. D. Tuberkulése Salpingitis. 


Fall 6. Hsg */, 1941. Fig. 7. Die medialen Teile beider Tuben fadendiinn und 
von normalem Aussehen. Die rechte Tube zeigt auch peripher ebenmissige Konturen 
und keine Defekte. Die linke Tube dagegen ist besonders gezackt und unregelmissig in 
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Fig. 5. 


der Kontur mit reichlichen, engstehenden, geringen Fiillungsdefekten von ungefahr 
Stecknadelkopfgrésse. Das Kontrastmittel liegt noch nach 24 Stunden in kleinen sack- 
ihnlichen Bildungen auf beiden Seiten mit inhomogener Verteilung ohne Fliissigkeits- 
niveau. Keine Kontrastpassage in die Bauchhéhle. 

Op. "/, 1941. Diairme, Uterus und Adnexe reichlich iibersiit mit kleinen Knétchen. 
Die rechte Tube ist gekriimmt, in der distalen Halfte erweitert, etwas adhaerent und 
verschlossen. Die linke umgewandelt zu einem Sickchen, mehr adhaerent. Die medialen 
Halften werden weggenommen. 

Mikr. Unters.: In den untersuchten Teilen der Tuben sind die Schleimhautfalten 
weitgehend miteinander zu einem Netzwerk verklebt. Im Stroma findet sich eine nekro- 
tische Rundzelleninfiltration sowie zahlreiche Tuberkeln, die oft nur aus Epitheloidzel- 
len bestehen. Tuberkeln gleicher Art finden sich in der Serosa der Tuben und vereinzelt 
in der Serosa iiber dem Appendix. P. A. D. Tuberkulose. 


Fall7. Hsq*, 1941. Fig. 8. Die medialen Teile beider Tuben fadendiinn und 
von normalem Aussehen. Die rechte Tube in der Peripherie erweitert aber eben- 
miissig und ohne Defekte. Im mittleren Teil der linken Tube erweitert sich das Lumen 
zu einer knapp erbsengrossen Ausbuchtung mit unebener Kontur. Der Kontrast auf der 
rechten Seite liegt noch nach 24 Stunden in einer sackihnlichen Bildung mit ziemlich 
homogener Kontrastfiillung ohne Fliissigkeitsniveau, auf der linken Seite innerhalb eines 
walnussgrossen Gebietes in Tropfenform ohne Fliissigkeitsniveau. Keine Kontrast- 
passage in die Bauchhdhle. 

Op. '5/, 1942. Rechte Tube verschlossen, stark ausgeweitet, halbfest, ungleich in Be- 
zug auf die Konsistenz. Die linke Tube in Adhaerentien eingebettet, aber sonst wie die 
rechte. Resektion der lateralen Hialften. 

Mikr. Unters.: Die Schleimhaut der Tuben zeigt ausgesprochen chronisch inflamma- 
torische Verinderungen mit ausgedehnter Verklebung der Schleimhautfalten. Im Stro- 


— 
. 
le 
el 
1- 
t. 
ir 
e. 
n 
m a 
e, 
n. 
a 
st j 
il- 
a- 
he 
nd 
en 
in 
i 


270 WOLFGANG MAGNUSSON 


Fig. 7. 


Fig. 8. 


ma finden sich zahlreiche histologisch typische Tuberkeln mit Riesenzellen des Langhans’- 
b schen Typs. Keine Nekrosen. Das histologische Bild spricht fiir Tuberkulose. Tbe-Ba- 
4 zillen sind jedoch im Schnitt nicht nachgewiesen. P. A. D. Wahrscheinlich tuberkulése 
Salpingitis. 


Fall 8. Hsg 4), 1942. Fig. 9. Die medialen Teile beider Tuben sind fadendiinn 
und von normalem Aussehen. Die lateralen Teile sind ausgeweitet und zeigen meistens 
ebenmiissige Konturen, aber an einigen Stellen gezackte, mit mehreren kleinen Fiil- 
lungsdefekten. Das Kontrastmittel liegt nach 24 Std. noch auf beiden Seiten in sack- 
aihnlichen Bildungen ohne Fliissigkeitsniveaus und mit augenscheinlich inhomogener 
Kontrastfiillung. Keine Kontrastpassage in die Bauchhéhle. 


{ 

Fig. 9. 
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Fig. 10. 


Op. *7/,, 1942. Auf dem Peritoneum zahlreiche Knétchen von Tbe-Aussehen. Beide 
Tuben verschlossen, geschlingelt, aber im iibrigen wenig verindert. Die Ostien werden 
gedffnet und Katgutfiden eingelegt. Probeexzision aus dem rechten Ovarium. 

Mikrosk. Unters.: Auf der Oberfliche des exstirpierten Teiles des Ovarium finden 
sich Knétchen, die zum grossen Teil aus Granulationsgewebe mit histologisch typischen 
Tuberkeln und Riesenzellen des Langhans’schen Typs bestehen. Ein etwas grésseres 
derartiges Knétchen besteht im Zentrum aus kisig nekrotischem Gewebe. Dessen Peri- 
pherie besteht aus zellarmem, grobbalkigem Bindegewebe mit inflammatorischen Zellen 
und vereinzelten Riesenzellen des Langhans’schen Typs. Das histologische Bild spricht 
fiir Tuberkulose. The-Bazillen sind jedoch im Schnitt nicht nachgewiesen. P. A. D. Wahr- 
scheinlich tuberkulése Salpingitis. 


Fall 9 Hsgq */,, 1943. Fig. 10. Beide Tuben zeigen medial schmale, normale 
Konturen, peripher etwas steife und weite. Auf der rechten Seite ist das Lumen hier zu 
einem kaffeebohnengrossen Gebiet erweitert und die Kontur konstant unregelmissig 
und zerfetzt mit einer Andeutung zu fistelihnlichen Gingen. Peripher hiervon eine 
stark erbsengrosse, sackihnliche Bildung. Das Kontrastmittel liegt noch nach 24 Std. 
homogen verteilt in dieser und im linken Tubenende. Keine Kontrastpassage in die 
Bauchhohle. 

Op. ?/:2 1945. Zahlreiche Adhaerentien im kleinen Becken. Beide Tuben verschlossen, 
sackférmig aufgetrieben. Resektion der lateralen 2/5. 

Mikr. Unters.: Innerhalb der sackférmig gedehnten Teile der Tuben besteht die Wand 
aus zellarmem, grobbalkigem, hyalinisiertem Bindegewebe, welches stellenweise sparsam 
von inflammatorischen Zellen durchsetzt ist. Die Epithelschicht fehlt. Das Lumen ist 
angefiillt mit einer kiseihnliche Masse mit Cholesterinkristallen. In den iibrigen Teilen 
zeigt die Tubenwand ausgesprochene, chronisch inflammatorische Verinderungen, durch 
welche das Lumen stellenweise ganz obliteriert erscheint. An mehreren Stellen finden 
sich histologisch typische Tuberkeln mit beginnender, zentraler, kiisiger Nekrose. P. A. D. 
Chronische tuberkulése Salpingitis. 


Fall 10. Hsq*/, 1944. Fig. 11. Die linke Tube ist in ihrer Gesamtheit erweitert, 
am meisten peripher. Die Kontur ist vor allem im medialen Teil sehr unregelmissig 
und zerfetzt mit mehreren bis zu reiskorngrossen Defekten im Lumen. Die rechte Tube 
zeigt unvollstindige Kontrastfillung. Nach 48 Std. erscheint auch die rechte Tube 
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kontrastgefiillt. Beide Tuben stark 
erweitert. Auch die rechte Tube 
zeigt zerfetzte, unregelmissige Kon- 
tur. Keine Fliissigkeitsniveaus. Ab- 
gesehen von den Defekten homogene 
Kontrastfiillung. Keine Kontrastpas- 
sage in die Bauchhéhle. Fig. 12. 

Op. *8/, 1944. Bei der Offnung 
der Bauchhoéhle lagen die Tuben wie 
auf dem Réntgenbild, wurstférmig 
aufgetrieben mit nur losen Adhaer- 
entien zu den recht grossen Ovarien 
hin. Verschluss auf beiden Seiten 
gerade innerhalb des abdominalen 
Endes. Resektion der erweiterten 
Partien bilateral. 


Fig. 12. 


Mikr. Unters.: In den untersuchten Teilen beider Tubenwiinde ist das Stroma der 
Schleimhaut ganz reichlich durchsetzt mit inflammatorischen Zellen, zum grossen Teil 
Lymphozyten und fettfiihrenden Phagozyten. Daneben finden sich iiberall sehr zahl- 
reich histologisch typische Tuberkeln mit 
Riesenzellen des Langhans’schen Typs. Ein 
Teil dieser zeigen Anzeichen beginnender, 
zentraler, kiasiger Nekrose. Tbe-Bazillen 
sind im Schnitt nachgewiesen. Die dussere 
Schicht der Tubenwinde zeigt bemerkens- 
wert unbedeutende inflammatorische Veriin- 
derungen. P. A. D. Tuberkulése Salpingitis. 


Fall 11. 1944. Fig. 13. 
Keine Kontrastfiillung der rechten Tube. 
Die linke Tube ist medial fadendiinn und 
gleichmiissig, peripher erweitert mit etwas 
unebener Kontur sowie mit einigen klei- 
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Fig. 14. 


nen, ungefihr stecknadelkopfgrossen Defekten. Peripher zeigt sich das Kontrastmittel 
in Tropfenformation. Das Kontrastmittel liegt noch nach 24 Std. in einer sackihn- 
lichen Bildung mit inhomogener Kontrastfiillung ohne Fliissigkeitsniveau. Keine Kon- 
trastpassage in die Bauchhéhle. 

Op. 15/,; 1944. Beide Tuben in ihren abdominalen Enden aufgetricben, verschlossen, 
gerdtet, mit kleinen Knétchen bedeckt. Der Verschluss der rechten Tube scheint funk- 
tionell gewesen zu sein, da sie die in die Tube injizierte Kochsalzlésung durchliess. 

Mikr. Unters.: In der Schleimhaut der Tuben finden sich recht zahlreich histolo- 
gisch typische Tuberkeln mit zuweilen beginnendcr, zentraler kiisiger Nekrose. Die iius- 
seren Wandschichten sind ohne besonderen Befund. P. A. D. Tuberkulése Salpingitis. 


Fall12.Hsq*/y 1944. Fig. 14. Beide Tuben peripher erweitert. Auf der rech- 
ten Seite gezackte und zerfetzte Kontur mit einer Andeutung zu fistelihnlichen Gingen. 
Auf der linken Seite unbedeutend unregelmiissige Kontur. Das Kontrastmittel liegt 
noch nach 24 Std. auf beiden Seiten in Siacken, auf der rechten Seite mit inhomogener 
Kontrastfiillung, auf der linken mit einem niedrigen Fliissigkeitsniveau. Keine Kontrast- 
passage in die Bauchhéhle. 

Op. '/:2 1944. Das Peritoneum ist iibersiit mit kleinen Knétchen von bei Tuberku- 
lose gew6hnlichem Aussehen. Beide Tuben aufgctrieben, gerétet, diffus verdickt. Beim 
Aufschneiden zeigte sich die rechte Tube mit klarer, die linke mit triiber Fliissigkeit 
gefiillt. Die Schleimhaut ist betrichtlich 
verdickt mit nebeneinander stehenden, 
angeschwollenen Falten. (Fig. 15.) 

Mikr. Unters.: Die Tubenschleimhaut 
ist reichlich mit inflammatorischen Zel- 
len — meist Lymphozyten — durchsetzt. 
An mehreren Stellen finden sich histo- 
logisch typische Tuberkeln, die Riesen- 
zellen des Langhans’schen Typs einhal- 
ten. Keine Nekrosen kommen in diesen 
Tuberkeln vor. Die iusseren Wandschich- 
ten weisen keine bemerkenswerten Ver- 
ainderungen auf, wenn man davon ab- 
sieht, dass sich in der Serosa an einigen 
Stellen histologisch typische Tuberkeln 
vorfinden. Tbe-Bazillen sind im Schnitt 
nachgewiesen. P, A. D. Tuberkulése 
Salpingitis. 
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Betreffs der von uns bei der Hsg angewandten Technik wurden in 
Sterilitatsfillen so gut wie ausschliesslich dlartige Kontrastmittel be- 
nutzt, in den letzten Jahren hauptsichiich auf Grund der Schwie- 
rigkeit, Perabrodil in hinreichenden Quantititen zu erhalten. Wahrend 
der Jahre 1938—1940 wurde Lipiodol, 1941—1942 Jodipin (Merck) 
und danach schwedisches Jodél (Tika) angewandt. In friiheren Jahren 
wurde das Kontrastmittel mittels Katheter injiziert, spiter benutzte 
man ein Instrumentarium von Scuuttze’s Typ. Die Untersuchungen 
wurden stets unter Durchleuchtungskontrolle durchgefiihrt und nach 
24 Std. — in Ausnahmefillen 48 Std. — Retentionsbilder gemiss Run- 
strOms (9) Technik in verschiedenen Kérperlagen mit horizontaler Strahl- 
richtung aufgenommen. Vor der Aufnahme der Restbilder wurde eine 
Vaginalspiilung vorgenommen. Die iibrigen Details der Technik verdie- 
nen in diesem Zusammenhang kein Interesse. 

Beim Vergleich der zitierten Fille sieht man folgende Abweichungen 
gegeniiber den bei Sterilititsfillen gew6hnlichen Salpingogrammen: 

1) In 9 Fallen (darunter bei 2 nur andeutungsweise) zeigen die Tuben 
eine unregelmissige, gezackte und mitunter zerfetzte Kontur mit mehre- 
ren, geringen Defekten im Lumen. 

2) In 3 Fallen sind begrenzte, destruktive Wandverinderungen mit 
abszess- und fistelihnlicher Erweiterung des Lumen nachgewiesen. 

3) Auf den Retentionsbildern sind in 6 Fallen sackihnliche Erweite- 
rungen mit unregelmissiger, inhomogener Kontrastfiillung zu sehen. 

In der Absicht festzustellen, inwieweit diese Verinderungen als fiir 
Tuberkulose spezifisch angesehen werden kénnen, sind, wie gesagt, die 
Radiogramme von etwa 200 Sterilitatsfaillen mit réntgenologisch aufge- 
hobener Kontrastpassage nachuntersucht worden. Hierbei haben sich 
folgende Fille mit gleichartigen Bildern herausgestellt: 


Fall 13. Nicht op. Behandelt auf einem Sanatorium fiir Lungentuberkulose 
1925—1926. Die Anamnese zeigt im iibrigen nichts von Interesse. Die Hsg !"/, 1940 zeigt 
gute Kontrastfiillung beider Tuben. Die linke zeigt deutlich kleingezackte und unrregel- 
miissige Kontur mit mehreren etwa reiskorngrossen Defekten im Lumen. Das Rest- 
bild zeigt verschlossene Tuben mit sackihnlicher Erweiterung und inhomogener Kontrast- 
fiillung auf beiden Seiten. Fig. 16. 


Fall 14. Nicht op. Abortus mit darauffolgender Salpingitis 1937. Die Anamnese 
zeigt im iibrigen nichts von Interesse. Die Hsg '/, 1941 zeigte zentral weiche, normal 
gewundene Tuben. Peripher Erweiterung mit gleichmiissigen Konturen. Auf dem Rest- 
bild eine sackférmige Retention auf der rechten Seite mit inhomogener Kontrastver- 
teilung. 


Fall 145. Pat. hatte 1933 Pleuritis und wurde auf einem Sanatorium behandelt. 
1936 Pneumothoraxbehandlung wegen Lungentuberkulose. 1933, 1935 und 1939 hatte 
Pat. Beschwerden im Unterleib und hohe 8. R. Die Hsg "/, 1941 und "%/, 1942 zeigt pe- 
ripher erweiterte Tuben mit gleichmissigen Konturen. Auf den Restbildern sackahn- 
liche Retention mit etwas inhomogener Kontrastverteilung. 
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Fig. 16. 


Fall 16. Pat. hatte 1927 Erythema nodosum. Die Anamnese zeigt im iibrigen 
nichts von Interesse. Die Hsg %/,. 1941 (Fig. 17) zeigt ganz unregelmissige Tubenkon- 
turen mit kleinen abszessiihnlichen Erweiterungen des Lumen und periphere Erweite- 
rung mit gezackten, zerfetzten Konturen und kleinen Defekten auf beiden Seiten. Auf 
den Restbildern Retention in kleineren Saicken mit inhomogener Kontrastfiillung. 

Op. %/y9 1942. Im Omentum maj. ein hanfsamengrosser, verkalkter Knoten. Beide 
Tuben zeigen inflammatorische Verainderungen mit diffus verdickter Schleimhaut. Sal- 
pingostomie. Mikroskopisch nicht untersucht. 


Fall 17. Frihzeitiger Abortus im Aug. 1940 und im Anschluss hieran Salpingi- 
tis. Im Sept. 1941 ausgeschabt wegen Blutungen. Die Anamnese zeigt im iibrigen nichts 
von Interesse. Eine Hsg am 5/;, 1942. Fig. 18. Die rechte Tube fiillte sich nicht. Auf 
der linken Seite unregelmissiges Tubenlumen mit etwas gezackter Kontur und geringen 
Defekten. Das Restbild zeigt nach 24 Std. sackférmige Retention mit etwas inhomo- 
gener Kontrastverteilung. 

Op. 7/; 1942. Reichliche Adhaerentien. Die 
Tuben kleinknotig verdickt. Mikr. Unters.: 
Die untersuchten Teile weisen ausgesprochene, 
chronisch inflammatorische Verinderungen 
auf. Fiir Tbe sprechende Verinderungen liegen 
nicht vor. 


Fall 18. Bei einer Appendektomie 1930 
wurde eine tuberkulése Peritonitis festgestellt. 
1938 wurde Pat. auf einem Tuberkulosen- 
Krankenhaus unter der Diagnose Tbe-Perito- 
nitis und exsudative Pleuritis behandelt. Hier- 
bei blutiger Ausfluss. Die Hsg am "™/, 1942 
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Fig. 19. 


(Fig. 19) zeigt peripher weite Tuben auf beiden Seiten mit sehr unregelmiissigen, 
gezackten und zerfetzten Konturen mit vielen, kleinen Fiillungsdefekten. Auf dem 
Restbild nach 24 Std. sackihnliche Retention auf beiden Seiten mit inhomogener 
Kontrastfiillung ohne Fliissigkeitsniveau. Hiernach keine Operation. 


Fall 19. Die Anamnese ergibt nichts von Interesse. Die Hsg am */, 1942 (Fig. 
20) zeigt peripher stark erweiterte Tuben mit iiberwiegend gleichmiissigen Konturen und 
vereinzelten, kleinen Defekten. Die Restbilder zeigen sackihnliche Retention auf bei- 
den Seiten mit inhomogener Kontrastverteilung. 

Op. 4/, 1942. Beide Tuben keulenférmig in den distalen Enden aufgetrieben. Die 
Tubenschleimhaut sah normal aus. Salpinigostomie. Keine mikroskopische Untersuchung. 


Fall 20. Sterilitaét seit 10 Jahren. Pat. gibt an, Salpingitis gehabt zu haben; 
verneint Venerea. Verdichtung auf einer Lungenseite. Im iibrigen nichts von Interesse 
in der Anamnese. Hsg */, 1942. Peripher erweiterte Tuben mit gleichmiissigen Konturen 
ohne Zerrissenheit oder Defekten. Die Restbilder zeigen sackihnliche Retention mit 
inhomogener Kontrastverteilung auf beiden Seiten. Keine Op. 
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Fall 21. Sterilitét seit 10 Jahren. Pat. 
hatte 1937 Salpingitis unbekannter Athiologie. 
Die Anamnese zeigt im iibrigen nichts von In- 
teresse. Hsg *%/, 1942. Keine Kontrastfiillung 
der rechten Tube. Die linke Tube in der Peri- 
pherie stark erweitert und mit gleichmiissigen 
Konturen ohne Defekte. Sackihnliche Retention 
nach 24 Std. mit sehr inhomogener Kontrast- 
verteilung. Fig. 21. Op. %/,) 1942: Grosse Pyo- 
salpinxsicke auf beiden Seiten. Mikr. Unters.: 
chionisch eitrige Salpingitis ohne Spezifizitits- 
anzeichen. 


Fall 22. Sterilitét seit 4 Jahren. Im Fig. 21. 
iibrigen nichts von Interesse in der Anamnese. 
Die Hsg am */, 1943 zeigt peripher erweiterte Tuben auf beiden Seiten mit etwas 
unregelmissiger und auf der rechten Seite z. T. zerfetzter Kontur. Die Restbilder weisen 
sackihnliche Retention mit inhomogener Kontrastverteilung auf. 


Die oben unter 1) erwihnten Konturverinderungen sind in den Fallen 13, 16, 17, 
18 und 22 nachgewiesen. In den Fiillen 13, 16 und 18 spricht die Anamnese fiir die Még- 
lichkeit einer The- -Athiologie. Im Fall 17 hat die Salpingitis — nach vorgenommenem 
Abortus — gemiiss der mikroskopischen Untersuchung keine Anzeichen fiir Tbe aufge- 
wiesen. Im Fall 22 geben Anamnese und Klinik keinen Leitfaden fiir die Beurteilung 
der Atiologie. Der Fall 17 zeigt also, dass diese Veriinderung — in seltenen Fallen —nicht 
nur bei tuberkuléser Salpingitis vorkommen kann. 


Die unter 2) erwahnten Konturverinderungen kommen in den Fallen 16, 18 und 
22 vor. Der Fall 16 ergibt in der Anamnese die Méglichkeit, Fall 18 grésste Wahrschein- 
lichkeit einer Tbe-Athiologie. Diese Verind+rung ist nicht nachgewiesen in solchen 
Fillen, wo eine andere als dic Tbhe-Athiologie festgestellt wurde. 


Die unter 3) erwaihnten Verinderungen kommen schliesslich in den Fallen 13—22 
vor. Die Fille 17 und 21 zeigen, dass diese Veriinderung bei anderer Athiologie als Tbe 
vorkommen kann. Im Fall 21 entsprechen diesem Bild die Pyosalpinxsiicke. 


Die Untersuchung hat also ergeben, dass wir in vielen Fallen tuber- 
kuléser Salpingitis gezackte und zerfetzte Tubenkonturen und kleine 
stecknadelkopf- bis reiskorngrosse Defekte im Tubenlumen finden. Auch 
abszess- und fistelihnliche Ausbuchtungen des Lumen kommen vor. 
Méglicherweise finden sich ahnliche Verainderungen auch bei anderer 
Athiologie, was jedoch sehr ungewoéhnlich ist. Auffallend oft zeigt sich 
auch auf den Restbildern inhomogene Kontrastfiillung —- zumeist ohne 
Fliissigkeitsniveaus — in den verschlossenen, sackihnlich erweiterten Tu- 
benenden. Diese Verainderung scheint bedeutend hiufiger vorzukommen 
bei Tuberkulose als beim Restzustand nach anderen Salpingitisformen. 

Fiir die Hilfe, welche mir beim Studium des klinischen Materials 
bzw. bei Durchsicht der mikroskopischen Priparate zuteil wurde, bitte 
ich den Herren Prof. B. Lunpquist und med. Dr. F. WAHLGREN meinen 
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herzlichen Dank aussprechen zu diirfen. Gleicherweise danke ich meinem 
Vorginger, Herrn Professor A. AkERLUND, der mir die Fille, die vor 
1942 untersucht wurden, zur Verfiigung stellte. 


ZUSAMMENFASSUNG 


Bei dem nachtriiglichen Studium der Salpingogramme von 12 Fallen tuberkuléser 
Salpingitis wurde festgestellt, dass kleingezackte und zerfetzte Konturen mit kleinen 
Lumendefekten und mitunter auch abszess- und fistelihnlichen Erweiterungen des Tu- 
benlumen réntgenologische Anzeichen von Tuberkulose ausmachen. Unter Beachtung 
derartiger vorher nicht beschriebener Verinderungen kann die tuberkulése Salpingitis 
in den meisten Fiillen mittels Hysterosalpingographie réntgenologisch diagnostiziert 
werden. 


SUMMARY 


A follow-up study of the salpingograms in twelve cases of tuberculous salpingitis 
disclosed that finely jagged and ragged contours with small lumen defects and sometimes 
with abscess and fistula-like dilatations of the tubal lumen constituted roentgenologic 
signs of tuberculosis. Bearing in mind these changes, which have not previously been 
described, tuberculous salpingitis can in the majority of cases be diagnosed on the basis 
of hysterosalpingography. 


RESUME 


Le contréle de 12 salpingogrammes dans des cas de salpingite tuberculeuse a permis 
de constater que des contours & petites déchiquetures et déchirures avec de petites 
interruptions dans le canal de la trompe et parfois la présence de dilations de ce canal 
pareilles & des abcés ou des fistules sont des signes radiologiques de tuberculose. En 
prétant attention 4 ces modificaitons pathologiques non encore décrites, on peut dans la 
plupart des cas diagnostiquer la salpingite tuberculeuse par hystérosalpingographie. 
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FROM THE DEPARTMENT OF ROENTGENOLOGY OF SERAFIMER HOSPITAL, STOCKHOLM, 
SWEDEN (CHIEF: DR. E. LYSHOLM) 


THE DIAGNOSTIC USE OF RADIOACTIVE 
COMMON SALT! 
by 


Gunnar Sohrne 


Attempts to use radioactive substances for the measurement of the 
blood flow in animals were already being made in the 1920’s by American 
workers. The first to conduct this type of experiment in man were HER- 
MAN BiumMGARDT and Soma Werss. These workers injected radium C in 
a vein of one arm, using between one and ten millicuries in different ex- 
periments. On the other arm they placed a ionization chamber. They 
recorded the time that elapsed from the injection in the vein in one arm 
until the radiation from the radium C in the arterial blood in the other 
arm acted on the chamber. In order to eliminate the source of error that 
oblique radiation on the chamber might constitute, they enclosed the 
chamber in a thick lead capsule. They conducted experiments on 53 
healthy persons, making several evaluations on the same person in some 
of the cases. The experiment could be repeated on the same person after 
only three hours had elapsed. 

As a result of their experiments, BLuMGARDT and Wetss found that 
the circulation from arm to arm in healthy persons varied between 14 
and 24 seconds. The amount of radium injected had no effect on the re- 
sults. The age of the subjects ranged from 15 to 75 years. The average 
circulation was 18 seconds. They also calculated the circulation time 
in relation to the body surface, finding it to be ten seconds per square 
meter in persons between 15 and 29 years and 11 seconds in persons be- 
tween 30 and 75 years. They were unable to observe that the circulation 
time was appreciably lower in persons with a slow pulse than in those 
with a rapid pulse. Due to the risks inherent in this method, it has not 
been used by any other workers, as far as we know. 


1 This study was aided by a grant from the Rockefeller Foundation. Read at the 
meeting of the Swedish Radiological Society, Oct. 2, 1943. Submitted for publication, 
Sept. 9, 1944. 
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Research in nuclear physics has revealed that practically all chemical 
elements can be transformed into radioactive isotopes. The pioneer in 
this field was LAwrENcE. These radioactive isotopes emit a radiation 
similar to that of radium, but they differ from radium in certain respects. 
Each radioactive isotope retains the chemical characteristics of the in- 
active element and differs from the latter only in its capacity for radi- 
ation. This is demonstrated with the help of an electroscope or a Geiger- 
Miiller counter. Injected into the blood, they are taken up in the same 
way as the inactive elements. As a result, the use of these isotopes has 
led to considerable progress being made in the study of the mineral me- 
tabolism in the organism, and it is in this field that the isotopes hitherto 
have made their greatest contribution to our store of knowledge. They 
have also been used in the study of the excretion from mucous membranes 
and kidneys. The usefulness of the isotopes in these fields is due to the 
circumstance that, because of their radioactivity, they can be demonstra- 
ted and their quantity determined. 

Since these isotopes emit a radiation which does not differ in prin- 
ciple from that of radium, it has been hoped that they could be put to 
therapeutic use. Experiments have been conducted to that end, but up 
to the present research has not progressed as far in this respect as in 
mineral metabolism. 

Finally, these isotopes have also been used to measure the blood flow. 
Hevesy et al. described a method of »marking» corpuscles, as they put 
it. This is done by shaking a blood sample in a thermostat for one to two 
hours with P** in the form of Na, HPO,. During this process the corpuscles 
take up active phosphorus, which ejects gamma rays. For the measure- 
ment of the blood flow, these »marked» corpuscles are injected into a vein 
in one arm. Samples of blood are then taken through repeated punct- 
ures of an artery. The samples are next examined for radiation with the 
help of a Geiger-Miiller tube, and if the results are positive, »marked» 
corpuscles are present in the specimen, and the blood flow between the 
site of the injection and the punctured artery has been measured. 

In Sweden this method has been tested by NyLin. One disadvantage 
of it is that its accuracy depends on the frequency with which the blood 
specimens are taken. The time until the appearance of the »marked» cor- 
puscles is not measured continuously and the degree of accuracy is there- 
fore reduced. 

Since the beginning of 1942, we have been working at the Serafimer 
Hospital with active phosphorus (P**) and active sodium (Na*) in the 
form of common salt. Phosphorus has been used mainly in therapeutic 

1 We are indebted to Professor M. SteeBaun and Mr. H. Arrer.ine, through whose 


kind offices we have been supplied with the preparations used in the investigation from 
the Department of Physical Research of the Academy of Science. 
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experiments, while for diagnostic purposes we have used active common 
salt, the half life of which is 14.8 hours. 

The instruments for the determination of intensity and the measure- 
ments of time were constructed by Messrs. H. FrEpHOLM and G. FRED- 
ZELL. The equipment is in principle constructed as follows: It consists 
of one or more Geiger-Miiller tubes, 
through which is passed a voltage of 
1,000 to 1,500 volts from a high vol- 
tage supply, and of an elctron tube 
amplifier which amplifies the impulses 
from the Geiger-Miu'ler tubes. Finally, 
in addition to the amplifier each Geiger- 
Miiller tube is equipped with a milliam- 
peremeter for the recording of the im- 
pulses. The milliamperemeters may be 
replaced by a loudspeaker, in which the 
impulses are heard as distinct clicks. 
The apparatus is shown in figure 1. 

The results concerning the cerebral 
circulation and the first of the other 
circulation determinations were pub- 
lished in November 1942. Before we 
began the present experiments we tested 
the number of millicuries of Na*Cl 
that could be safely injected into a 
It was Sound that oven With The 
an injection of 100 me. the decrease in \citage supply below, close by this a 
the blood count was not so large that Geiger-Miiller tube. At the top the 
it could be said definitely to exceed amplifier with milliamperemeters in 
the normal variations in the leukocyte front. 
values, which, however, are rather great 
in the rabbit. No pathologic changes in the form of necrosis, infiltra- 
tion, or loss of hair at the site of the injection could be observed. 

The first experiments in man were conducted on patients with gene- 
ralized cancer or leukemia. At the outset we used only 2 to 4 mc., but 
later we increased the dose to 10 mc. per one cubic centimeter of solution. 
Control counts of the red and white corpuscles in patients in which these 
had not increased in number showed no decrease following the injection 
of active phosphorus or common salt. We studied the elimination of 
Na*Cl by combining the Geiger-Miiller counter with a loudspeaker. After 
a few days — in our cases four to five — have passed, the loudspeaker 
generally no longer gives results. 

19450088. Acta Radislogica. Vol. XXVI. 
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The advantage of this method is that the fluid injected has the same 
specific gravity as the blood; hence the weight of the contrast fluid can 
be left out of account. Furthermore, the time is recorded continuously 
until the first appearance of the radioactive particles, and as a result 
the time measurements are more exact than with the method based on 
»marked» corpuscles. The coarsest possible cannula is used so that the 
injection can be made rapidly; in this way we have been able to introduce 
one cubic centimeter of solution into the vein in one to two seconds. The 
time is measured with a stopwatch, which is controlled either by hand 
or by a relay arrangement attached to the Geiger-Miiller tubes. The ra- 
diation from the Na*Cl reaches the Geiger-Miiller tubes somewhat before 
it has come directly under the tube, for which reason the milliampere- 
meter, which is coupled with the tube, begins to give readings before the 
active preparation has reached the tube. However, when the vanguard, 
if one may say so, of the active common salt has arrived directly under 
the Geiger-Miiller tube, the milliamperemeter gives a strong, maximal 
reading. In some cases we used two Geiger-Miiller tubes, each with its 
own milliamperemeter, the latter being placed one over each terminal 
point of the course along which the blood flow was to be measured. In 
this way it is possible to determine not only the speed of the circulation 
from the site of the injection in a vein in one arm to the arterial area 
in the other arm, as is usually done, but also within a specific vascular 
area, e. g. a certain part of the arterial system. 

In the measurement of the time between two points that are remote 
from one another, accuracy is of less importance. It is when the blood 
flow is to be measured along short stretches that exactitude becomes 
essential. There are two ways in which greater accuracy can be secured: 
one way is to place the Geiger-Miiller tube in a lead container like the one 
in the original radium gun (fig. 2); we used 2-em. thick walls in our lead 
capsules. However, the gamma radiation from the active common salt 
is so hard that the improvement secured in this way is not so great as 
might have been expected; nevertheless, the resultant curve is easier 
to read off on the instrument. Meanwhile, Mr H. Arreriine has for some 
time been investigating the possibility of finding an element with a 
softer radiation, for example, bromine. While the energy of sodium cor- 
responds to about 3,000,000 electron volts, the energy of bromine corres- 
ponds to about 650,000 electron volts. Consequently the difficulties in- 
volved in shielding are considerably less with bromine. The other way 
of increasing the accuracy is by using smaller Geiger-Miiller tubes, as a 
result of which the geometrical conditions are rendered more favorable. 
We have attempted to produce smaller tubes, but this is a difficult task. 

For the purpose of increasing the accuracy of the readings, we re- 
cently experimented with using one of the channels in a three channel 
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Fig. 2. Fig. 3. 
Fig. 2. To the left a Geiger-Miiller tube in a lead capsule. In the middle and to th; right 
additional lead containers with 3 cm. thick walls. 
Fig. 3. Measurement of the blood flow between the cubital vein and the axillary vein. 
Only one Geiger-Miiller tube is used. 


electrocardiograph as an intensimeter and registering the values given by 
the milliamperemeter on paper tape, at the same time as the heart action 
is recorded and the time noted. Figure 3 illustrates the process of mea- 
suring the blood flow between the cubital vein and the axillary vein, in 
which only one Geiger-Miiller tube is used. Figure 4 shows how the 
blood flow is measured between the beginning of the femoral artery and 
the end of the tibial artery; here two Geiger-Miiller counters are used. 
This method of determining ‘the speed of the circulation is best suited to 
the peripheral circulatory areas. 

With regard to the determination of the speed of the central circu- 
lation, the proximity of the cavities of the heart to one another is a great 


Fig. 4. Measurement of the blood flow between the beginning of the femoral artery 
and the end of the tibial artery. Two Geiger-Miiller tubes are used. 
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hindrance to an exact measurement of the time taken by the passage 
of the blood between the various cavities of the heart or to neighboring 
vessels. When determining the speed of the blood flow in these regions, 
we therefore prefer to use the so-called absorption method, which will 
not be described herein. All the experiments we have made so far have 
been conducted with the patient in the supine position, but we intend 
in the future to test other positions. 

The results we have secured up to the present from our time mea- 
surements are shown in the following table: 


Determination of blood flow with radioactive common salt 


Average time 


Right cubital vein to Right auricle 5.4 seconds 
Right cubital vein » Femoral artery 22.2 » 
Right cubital vein » Dorsalis pedis artery 50.0 » 
Femoral artery » Popliteal artery 12.0 » 
Femoral artery » Posterior tibial artery 22.0 » 
Popliteal artery » Dorsalis pedis artery 14.5 » 
Left axillary artery » Left hand 4.5 » 
Dorsal vein of left hand » Left axillary vein 6.5 » 
Dorsal vein of left hand » Right hand 45.0 » 
Dorsalis pedis vein » Femoral vein 8.8» 
Femoral vein » Right auricle 13.0 » 


It may be that our method of measuring the blood flow will also 
prove practicable for other diagnostic purposes. For example, we have 
tested the method in the diagnosis of tumors of the brain. In order to 
discover whether or not a brain tumor is vascular, we place a Geiger- 
Miiller tube symmetrically on each side of the calvarium, after which 
we inject Na*Cl into the cubital vein. If a vascular tumor is situated under 
one of the tubes the milliamperemeter of the tube in question will react 
more strongly than the other. 

With regard to the blood flow in pathologic cases, e. g. heart 
disease, our present experience is too limited to permit of any final con- 
clusions. 


SUMMARY 


After a short review of various fields of usefulness of the radioactive salts, a de- 
scription is given of a method of measuring the blood flow in different vascular regions 
with the help of radioactive common salt, in which Geiger-Miiller tubes are used for the 
registration of the presence of the radioactive preparations in the blood vessels. 
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ZUSAMMENFASSUNG 


Nach einer kurzen Ubersicht der verschiedenen Verwendungsgebiete radioaktiver 
Salze wird eine Methode zur Messung der Blutstrémung in den verschiedenen Gefiiss- 
gebieten mit Hilfe radioaktiven Kochsalzes beschrieben, wobei Geiger-Miiller-Réhren 
zur Registrierung der Gegenwart radioaktiver Substanzen in den Blutgefiissen Ver- 
wendung finden. 


RESUME 


Aprés avoir briévement passé en revue les divers domaines ot se recommande l’usage 
des sels radioactifs, l’auteur décrit une méthode de mesure du flux sanguin dans les diverses 
régions vasculaires 4 l’aide de sel commun radio-actif, dans laquelle les tubes de Geiger- 
Miiller sont utilisés comme enregistreurs de la présence de substance radioactive dans 


les vaisseaux sanguins. 
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FROM THE ROENTGEN DEPARTMENT OF SERAFIMER HOSPITAL, STOCKHOLM, SWEDEN 
(CHIEF: DR. E. LYSHOLM) 


ROENTGEN CINEMATOGRAPHY AS A ROUTINE 
METHOD ' 
by 
Bengt S. Holmgren 


Hitherto the study of different movements in connection with rou- 
tine roentgen examinations has mainly been conducted with the help 
of the fluoroscope. This, of course, is of great help as a complement to 
roentgenography, but it is always descriptive and not objective, as a 
roentgenogram should be. Furthermore, certain movements take place 
so quickly that they are difficult to follow. In comparing movements 
of the same organ in different people or in the same person on different 
occasions, one must rely on memory or on more or less vivid descrip- 
tions by other observers. The magnitude of certain movements can be 
marked on the fluorescent screen and measurements then taken, in which 
way more objective dimensions will be secured. 

Chymography constitutes another valuable means of registering mo- 
vements. With this method, the magnitude of the movement and the 
speed of movement of certain points of the organ being studied are mea- 
sured. Both the speed and the magnitude are always determined in one 
plane. When examining organs with relatively slow movements, serial 
pictures are made in order to be able to deduce from the changes of form 
that have occurred in the different pictures the actual course of the 
movement. 

Meanwhile, the idea of roentgen cinematography of the images on 
the fluorescent screen was conceived at an early stage. The reader is 
referred to HoLm’s paper in Acta Radiologica, 1944, for information on 
the history of roentgen cinematography and on its two forms, the direct 
and the indirect method. 

Since 1940, the Roentgen Department of Serafimer Hospital has had 
at its disposition a roentgen cinematographic apparatus constructed ac- 


1 This study was aided by a grant from the Rockefeller Foundation Fund. The 
paper was submitted for publication July 19, 1944. 
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cording to plans drawn up by Dr. LysHoLM 
(fig. 1) and described in detail by Houm in 
the aforementioned paper. This apparatus, 
which is based on the indirect method, is 
very easy to manage. Between the fluores- 
cent screen and the film camera there is a 
black cloth sheath with an adjustable open- 
ing, so that the apparatus can be used in 
a light room also. Consequently, this ap- 
paratus is well suited for routine use. 

The object to be examined is first fo- 
cused on an ordinary fluorescent screen. 
The latter is then removed and the roentgen 
cinematographic apparatus is adjusted so 
that its fluorescent screen replaces the 
ordinary fluorescent screen. Through the 
adjustable opening in the cloth sheath be- 
tween the fluorescent screen and the camera, 
the focus is checked and adjusted on the 
fluorescent screen of the apparatus. The 
opening is then closed and exposure is begun. That this can be done 
in a light room is a great advantage, because in that way the patient 

can be observed during the whole process. 

It should also be mentioned that the apparatus has an electric outlet, 
so that it can be attached to other electric devices, e. g. the electro- 
cardiograph, and synchronized exposures can be made. 

Roentgen cinematography finds its greatest use in the recording of 
rapid movements in which the different phases are to be registered or 
in which one short phase of a movement is of interest. The products 
of this method are superior to the so-called serial pictures, since the 
time interval between the various moving pictures can be reduced to 
fractions of seconds, while the interval between serial pictures amounts 
to one or two seconds. Compared with chymography, roentgen cinemato- 
graphy has the advantage that the whole organ to be examined, or parts 
thereof, is reproduced at very short intervals, while with chymography 
only the movements of certain points in the same plane are registered 
continuously. 

To study the roentgen cinematographic film, each frame is examined 
separately. If a movement is to be analyzed in greater detail, one pic- 
ture after another is projected on a white paper on which the different 
positions of the same contour are sketched. In order to form an opinion 
of the movements under consideration, the film is made up into a conti- 
nuous band and placed in a moving picture projector. The film can then 


Fig. 1. Apparatus constructed 
for indirect roentgen cinemato- 
graphy, according to LysHoLM. 
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be run through the projector at any speed desired. In some cases in 
which we have wished to study the movement at an even slower rate 
than is possible in the projector, we have made three or four copies of 
each frame, strung them together, and then examined them on the screen. 

When studying movements by means of these continuous bands, we 
repeatedly examine the movement of various parts of the organ in ques- 
tion, and in this way are able at our leisure to form a very clear idea 
of the whole course of the movement. Still another advantage of roentgen 
cinematography is that it provides a permanent record of various move- 
ments, which can be referred to at any time. 

The indirect method of roentgen cinematography in its present form 
has certain disadvantages. The frames it gives are on the small side 
(about 24 x 19 mm.) for the projector at Serafimer Hospital, which is 
intended for standard film, and in addition they are not so clear as 
ordinary roentgenograms. As a result of this lack of clarity, the small- 
ness of the frames cannot be compensated for by enlargement. The clar- 
ity of a cinematographic picture compared with an ordinary roentgeno- 
gram depends on the grain in the fluorescent screen and the cinemato- 
graphic film as well as the reproductive capacity of the optical system. 
The fluorescent screen must be fairly coarse-grained if its aperture is 
to be adequate for roentgen cinematography. Only in exceptional cases 
can a secondary diaphragm be placed in front of the fluorescent screen, 
since it detracts from the effect of the aperture. This is another contri- 
butory cause to the lack of clarity of roentgen cinematographic pictures 
as compared with ordinary roentgenograms. 

Roentgen cinematography continued for too long a period, or more 
than about six seconds, is impracticable because of the high charges 
required if the light from the fluorescent screen is to be adequate. The 
roentgen tubes will not tolerate longer exposure with these charges, 
and care must be taken not to endanger the patient with harmful roent- 
gen irradiation. As a rule we work with 100 kV and 100 mA, in which 
case the skin dose is 4 r per second at a distance of 80 cm. and 8 r per 
second at a distance of 60 cm. with a field measuring 24 x 30 cm., which 
are the dimensions of the fluorescent screen. 

In order to use the roentgen radiation to the best advantage, the 
motion picture camera is so constructed that only 25 percent of the 
time is what is known as dark time. In some roentgen cinematographic 
apparatuses, a lead diaphragm immediately in front of the roentgen tube, 
working synchronously with the diaphragm in the camera, screens off 
all unnecessary roentgen irradiation of the patient. However, these appa- 
ratuses are less easily handled than the one we use, which can be com- 
bined with any roentgen apparatus that will take the charges mentioned 
above. 
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In view of the advantages offered by roentgen cinematography and 
bearing in mind the limitations of the method in its present stage of 
development, the apparatus at our disposal can be used as a matter of 
routine in connection with various examinations. It can be applied to 
the study of the movements in the joints, of the course of deglutition, 
of the movements of the esophagus, stomach and duodenum, heart, 
mediastinum and diaphragm, as well as in arteriographic and venogra- 
phic examinations. Hitherto, we have used the apparatus mainly in 
studying deglutition, the upper part of the esophagus, the movements 
of the heart, mediastinum and diaphragm, and in arteriography and 
venography. 

Deglutition takes place very rapidly. Consequently, roentgen cine- 
matography is much more informative as to certain pathologic swal- 
lowing conditions than only fluoroscopy combined with ordinary roent- 
genography or chymography. The different pictures give a very clear 
idea of the course of the various phases of movement and of their co- 
ordination. As the subject swallows, one can see the mouthful being 
pressed up against the hard palate by the tongue and, when the mouth- 
ful is pressed back against the pharynx, the soft palate being held against 
the posterior wall of the pharynx, blocking the nasopharynx. Further- 
more, a clear picture is secured of the larynx being lifted upward and 
forward, while the epiglottis is dropped down over the laryngeal introi- 
tus and the upper part of the esophagus is dilated. I hope at a later 
date to be able to discuss in greater detail the normal course of degluti- 
tion, as well as deviations from the normal in certain pathologic con- 
ditions. 

For the examination of the upper part of the esophagus, particularly 
in order to reveal changes of the type found in so-called sideropenic 
dysphagia (Plummer-Vinson syndrome), we have found roentgen cine- 
matography to be of very great value. In this disease, if the upper part 
of the esophagus is well filled with contrast medium, the roentgeno- 
grams show highly characteristic indentations (WALDENSTROM and 
KJELLBERG). The passage through the upper part of the esophagus 
occurs so quickly, however, that with fluoroscopy it is often impossible 
to observe even distinct changes of the kind typical of sideropenic dys- 
phagia. By counting the number of frames on which this change could 
be seen, I discovered that it was only visible for about half a second. 
Previously, the time that elapses between requesting the patient to swal- 
low and the passage of the contrast medium through the uppermost 
part of the esophagus was determined by observing this process seve- 
ral times through the fluoroscope. Next a roentgen film was put in the 
place of the fluorescent screen. The patient was then requested to swal- 
low again and the exposure was made at the moment when the contrast 
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Fig. 2. Deglutition. The arrow indicates the change 
typical of sideropenic dysphagia. » 2. 


Fig. 3. Venogram of the leg. x 2. 


Fig. 4. Obstruction in the vena cava superior with 
collateral circulation. x 2. 


Fig. 3. 


medium could be assumed to be at the point of interest. This method 
requires a high degree of cooperation between patient and examiner. 
Furthermore, since patients with sideropenic dysphagia often experience 
difficulty in swallowing to order, this mode of examination was often 
somewhat haphazard, and much time and trouble frequently had to be 
expended on capturing the desired pictures on the roentgen film. How- 
ever, by beginning roentgen cinematography the instant the patient is 
ordered to swallow and continuing for two or three seconds, it is possible 
to seize the right moment in practically all cases (fig. 2). 

In the ordinary examination, it is sometimes necessary to make the 
patient swallow as many as ten or more times in order to secure perhaps 
only a single informative picture. With roentgen cinematography, how- 
ever, the patient need only swallow twice, once to learn what is expected 
of him and once for the actual exposure, and the harvest amounts to 
about eight pictures (at a rate of 16 frames per second) of the morbid 
change, if any. Furthermore, definite proof is provided of whether 
the indentation is constant or due to a peristaltic wave. It is con- 
ceivable, of course, that minor changes do not appear clearly, due to 
the relative lack of clarity of the roentgen cinematographic pictures 
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mentioned above. So far, however, I have no reason to believe that 
this is the case. 


Roentgen cinematography has proved valuable as a complement to 
fluoroscopy and chymography in studying the movements of the heart, 
mediastinum and diaphragm, not least because it provides a permanent 
objective record of these movements useful for purposes of reference and 
comparison. On several occasions we have found films of these organs 
of great help when discussing and analysing the various movements in 
conference with clinicians. 


In arteriography, routine roentgen cinematography has hitherto been 
mainly applied in connection with cerebral angiography, particularly when 
malignant glioma and arteriovenous aneurysm have been suspected. 
Ho. has reported on these investigations in his paper mentioned above. 
So far roentgen cinematography has not become a standard method 
in arteriography of the arms and legs. A much clearer picture of the pas- 
sage of the contrast fluid in the vessels is provided by this method than 
by ordinary roentgenography, in which there is time for only one or two 
pictures during the flow of the medium through the arteries. In throm- 
bosis (embolism) with complete or partial obstruction of an artery and 
with collateral circulation, both the site of the obstruction and the col- 
lateral circulation are visualized. However, I have found it difficult to 
observe minor changes in the wall of the vessels as a result of the afore- 
mentioned lack of clarity of the pictures. 

In most cases of venography, we use roentgen cinematography as 
a matter of routine. Here it is usually only the paths followed by the 
medium that are of interest, and roentgen cinematography is very well 
suited for this purpose. In venography of the lower extremities, the 
method provides a very clear picture of the course of the medium as well 
as the manner in which it passes through the veins and the rate of its 
passage (fig.3). Deep thrombi are disclosed without difficulty. In cases 
of obstruction of the axillary vein, the jugular vein and the vena cava 
superior (fig. 4), I have been able to observe not only the position of the 
obstruction but also the collateral vessels through which the medium 
passes. 

With regard to the movements in the joints, we at Serafimer Hos- 
pital have not been faced with problems in this field in which roentgen 
cinematography could be of any use, but it is highly probable that such 
problems do exist. 

As far as the stomach and duodenum are concerned, the movements 
in these organs are usually so slow that the ordinary methods of exa- 
mination are more profitable than roentgen cinematography. Of course, 
with these as with other slow movements, roentgen cinematography can 
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be done for a second or so, with varying intervals, but the advantages 
over ordinary serial pictures are doubtful. 

Roentgen cinematography is most valuable for purposes of instruc- 
tion. At Serafimer Hospital we have made a number of films of normal 
and pathologic movements to demonstrate to the students. The advan- 
tages of the system are obvious. There is no crowding around a fluore- 
scent screen, where only a few at a time can see; the patients need not 
be bothered with unnecessary examinations; and there is constantly 
available a much wider range of material than is represented in the 
hospital at one time. 


SUMMARY 


The advantages and disadvantages of modern roentgen cinematography in the form 
of the indirect method are discussed. Emphasis is laid on the value of the routine use 
of the method for the study of deglutition and the esophagus and also in connection 
with arteriography and venography. 


ZUSAMMENFASSUNG 


Die Vorziige und Nachteile der Réntgenkinomatographie nach der indirekten Me- 
thode in ihrer jetzigen Form werden erértert. Es wird auf die Vorteile bei der Unter- 
suchung des Schluckaktes und der Speiseréhre sowie bei Arterio- und Venographien in 
der Routinearbeit hingewiesen. 


RESUME 


Discussion des avantages et des inconvénients de la roentgencinématographie selon 
la méthode indirecte, sous sa forme actuelle. 

L’auteur reléve ses avantages pour examiner l’acte de la déglutition et l’oesophage 
ainsi que dans les artério- et veinographies courantes. 
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DEPARTMENT ©. (CHIEF SURGEON: PROF. E. DAHL-IVERSEN, M. D.); THE QUEEN LOUISE 
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PARTMENT OF THE STATE HOSPITAL (CHIEF RADIOLOGIST: PROF. FLEMMING MOLLER, M. D.) 


ON THE REDUCTION OF ILEAL-ILEOCOLIC INTUS- 
SUSCEPTION BY MEANS OF CONTRAST ENEMA! 
by 

E. Dahi-Iversen and Borge Fogh 


In case of a successful reduction of ileocaecal and ileal-ileocolic in- 
tussusception by means of contrast enema it may be difficult to decide 
which of the two varieties one has been dealing with. In case of failure 
the decision is furnished by the subsequent operation. 

The characteristic roentgen finding in ileal-ileocolic intussusception 
is the central and medial filling defect issuing from the ileocaecal junc- 
tion and persisting when the remainder of the caecum and possibly the 
vermiform appendix are filled with the contrast medium (EDBERG’s 
symptom). The defect represents the still unreduced segment of the small 
intestine. In case of a successful reduction this defect in the caecal sha- 
dow gradually diminishes and at last disappears, whereupon the filling 
of the small intestine supplies the evidence of an accomplished reduction. 
A similar filling defect may, however, be observed around the ileocaecal 
junction before the reduction of ileocaecal intussusception. The inter- 
pretation of the radiogram may also be complicated by oedema of the 
intestinal wall on a level with the ileocaecal valve and the varying aspect 
of the caecum in children. The writers share the opinion held by the 
Swedish author, NyBore, viz. that the roentgen examination affords a 
definite type diagnosis only in cases of pure colic or pure ileal intus- 
susceptions. 

On the basis of their own experience the writers have been and still 
are of opinion that a successful conservative reduction of an ileal-ileo- 
colic intussusception forms the exception rather than the rule. This 
opinion is upheld by a report by NorpENTorT who, reviewing the litera- 
ture, only found two cases in which a not even quite definite proof could 


1 Submitted ‘for publication Dec. 6, 1944. 


= 


4 


4 


294 E. DAHL-IVERSEN AND BORGE FOGH 


be furnished of a successfully reduced ileal-ileocolic intussusception by 
means of contrast enema. Later, HELLMER reported several cases of con- 
servative reduction of ileal-ileocolic intussusception diagnosed by roent- 
gen. His radiograms leave no doubt as to EpBEerG’s symptom, but the 
writers do not feel satisfied that a case actually is one of ileal-ileocolic 
intussusception, unless an unmistakable demonstration is given of the 
ileal intussusception before its complete reduction. 

In the course of the last 8 years, during which period one of the 
writers (DAHL-IvVERSEN) has been surgeon at the Queen Louise Children’s 
Hospital, 28 cases of intussusception in the ileocaecal region have been 
observed. 11 were irreducible by contrast enema, it being impossible to 
obtain a filling of the caecum medially and a flow of contrast material 
into the small intestine. In these cases a diagnosis of unreduced ileal- 
ileocolic intussusception was passed. The subsequent operation revealed 
an unreduced ileal-ileocolic intussusception in 9 cases. In one of the 
two remaining cases, on the other hand, the operation revealed an un- 
reduced ileocaecal intussusception, whereas the condition in the second 
case had been repared, but there was a severe oedema of the caecum and 
the distal end of the ileum in the vicinity of the ileocaecal valve. In the 
first case a filling defect indicated an incomplete reduction of the caecum 
and of the ileocaecal junction proper. In the one case of ileocaecal in- 
tussusception the reduction was easy, but in the 9 cases of ileal-ileocolic 
intussusception it was so difficult that obviously a reduction by means 
of enema was out of the question, a method which actually had failed. 

The remaining 19 cases easily lent themselves to reduction by means 
of contrast enema. On the basis of the roentgen findings a diagnosis of 
ileo-caecal intussusception was passed in all cases, and a revision of the 
films taken during the manipulations of reduction gives no reason to 
doubt the correctness of the interpretation. 

This small series of cases serves to demonstrate the uncertainty of 
the type diagnosis by roentgen and the difficult reduction of ileal-ileo- 
colic intussusception. In 9 cases the operation revealed typical invagina- 
tion beginning within the distal 10 centimetres of the ileum. It cannot 
be denied that conservative reductions of ileal-ileocolic intussusceptions 
do happen, but from a surgical point of view their accomplishment must 
be considered to be exceptional. 

When not dealing with cases situated in the most distal segment of 
the small intestine, the decisive proof of an ileal-ileocolic intussusception 
is furnished during the reduction by a successful demonstration of the 
intussusception figure within the small intestine proper. 

In Surgical Department C an undoubted intussusception figure in the 
small intestine was observed in the case described below. Reduction by 
contrast enema failed. The patient was a baby girl, 3 months of age, 
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Fig. 1. Intussusception figure in the Fig. 2. Intussusception figure on the 
descending colon. ileum 5—6 cm from the ileo-caecal 
junction. 


who had had symptoms of intussusception for the 30 hours preceding 
her admission to hospital. On admission the intussusceptum could be 
palpated per anum at a depth of about 4 cm. Roentgen examination 
without contrast medium revealed an abdomen filled with the distended 
small intestine, but there did not seem to be air in the colon. The in- 
jection revealed a typical intussusception figure in the descending colon 
(Fig. 1). It could be reduced until the contrast medium reached the high 
caecum where it remained for a long while, but careful manipulations 
and a higher pressure resulted in the filling of the caecum. Thereupon 
the distal end of the ileum slowly filled, but 5—6 cm. from the ileocaecal 
junction the contrast medium again stopped, this time forming a typical 
intussusception figure which could not be reduced (Fig. 2). Operation 
was performed immediately and revealed an intussusception tumour, as 
large as a walnut, on the ileum, about 5—6 cm. from the ileocaecal junc- 
tion. Reduction of the short remaining intussusception was easily ac- 
complished. In ‘this respect the case formed a contrast to ‘the 9 above- 
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mentioned cases in which the intussusception had to be pushed back 
through the ileocaecal valve which offered a resistance to the reduction, 
whereas the remainder of the involved segment of the small intestine 
presented no difficulty. 


SUMMARY 


On the basis of their own experience the writers emphasize that from a surgical 
point of view the reduction of an ileal-ileocolic intussusception by means of contrast 
enema seldom, if ever, is accomplished. The decisive evidence of an ileal-ileocolic intussus- 
ception is the roentgen demonstration during the reduction of an intussusception figure 
within the involved segment of the small intestine. According to the literature on the 
subject this evidence does not seem to have been furnished. Finally, the writers report a 
case of ileal-ileocolic intussusception irreducible by contrast enema as far as the terminal 
portion of the ileal segment was concerned. In this case the intussusception within 
the involved segment of the small intestine was demonstrable by roentgen examination. 


ZUSAMMENFASSUNG 


Auf Grund eigener Erfahrungen wird vom chirurgischen Standpunkte aus betont, 
dass die Reposition einer Invaginatio iliaca-ileocolica mittels der Kontrasteinlaufmethode 
eine Ausnahme darstellt, falls sie tiberhaupt méglich ist. Der ausschlaggebende Beweis 
dafiir, dass es sich um eine Invaginatio iliaca-ileocolica handelt, besteht darin, dass es 
wihrend det Reposition gelingt, das Invaginationsbild innerhalb des Diinndarmabschnit- 
tes selbst darzustellen. Nach dem vorliegenden Schrifttum zu urteilen, ist dieser Beweis 
nicht erbracht worden. Schliesslich wird ein Fall von Invaginatio iliaca-ileocolica mit- 
geteilt, der, was das letzte Stiick des Iliaca-Abschnittes anbelangte, mit der Kontrast- 
einlaufmethode nicht reponiert werden konnte, und bei dem sich das Invaginationsbild 
réntgenologisch innerhalb des Diinndarmabschnittes nachweisen Jiisst. 


RESUME 


Sur la base de leurs expériences personnelles, les auteurs soulignent que, du point 
de vue chirurgical, la réduction d'une invagination iléale iléo-colique par un clystére 
de substance opaque, si elle a jamais réussi, est d’une extréme rareté. I] n’existe 
pas d’autre preuve convaincante de l’existence d'une invagination iléale iléo-colique que 
la démonstration & la radiographie de la disparition de l'image de l’invagination du seg- 
ment de l’intestin gréle affecté. A en juger par la bibliographie existante, cette démonstra- 
tion n’a jamais été faite. En conclusion, les auteurs rapportent un cas dinvagination iléale 
iléo-colique, irréductible par clystére de substance opaque, du moins en ce qui concerne 
le segment terminal de l’intestin gréle. Dans ce cas, la radiographie présentait l'image 
d’une invagination du segment d’intestin gréle considéré. 
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AUS DER RONTGENABTEILUNG DES CENTRALKRANKENHAUSES, VASTERAS, SCHWEDEN 
(CHEFARZT: MED. DR. A. RENANDER) 


,ONTGENOLOGISCH UNTERSUCHTER FALL VON 
CANCER THYMI' 


Axel Renander 


Die Réntgenologie der malignen Thymustumoren wird in der Litera- 
tur aiusserst sparsam behandelt. Im allgemeinen hilt man das Réntgen- 
bild fiir zu uncharakteristisch, als dass man mehr als eine schwache 
Wahrscheinlichkeitsdiagnose stellen kénnte. Erst LENK hat in seiner vor- 
ziiglichen Monographie eine ganze Reihe Sonderziige im réntgenolo- 
gischen Aspekt der malignen Thymustumoren aufgewiesen, die oft ein- 
deutig genug sind, um eine sichere Diagnose zu gestatten. 

Verfasser hatte Gelegenheit einen Fall von Medialstinaltumor mit 
Réntgen zu untersuchen, der sich bei der Sektion als ein Carcinom der 
Thymus erwies. Da solche Fille in der Réntgenliteratur nur bescheiden 
vertreten sind und das Réntgenbild ziemlich charakteristisch erscheint, 
diirfte es begriindet sein, den Fall zu veréffentlichen und gleichzeitig an 
die Méglichkeit eines malignen Thymustumors zu erinnern, wenn die 
Differentialdiagnose zwischen verschiedenen Mediastinaltumoren in Fra- 
ge kommt. 

Uber die Histogenese der malignen Thymustumoren besteht keine 
Klarhiet. Im allgemeinen ist man augenblicklich der Ansicht, dass die 
Marksubstanz der Thymusdriise entodermalen Ursprungs sei und somit 
epithelialer Natur. Die Rindensubstanz besteht zum gréssten Teil aus 
Zellen, die von einer Anzahl Autoren als von Lymphocyten herstammend 
angesehen werden. Demnach wiirden die malignen Marktumoren von 
Carcinom ausgemacht werden, waihrend die Rindentumoren aus Lympho- 
sarkom bestinden. Dies muss man sich vor Augen halten, wenn man zu 
diagnostischen Zwecken probatorische Réntgenbestrahlung vornimmt. 
Wahrend die Thymuscarcinome fiir Bestrahlung besonders unempfind- 
lich sind, verkleinern sich Thymussarkome nach Réntgenbestrahlung 
schnell gleichwie Lymphosarkome der Mediastinaldriisen. Differential- 


1 Bei der Red. am 17.VIII.1944 eingegangen. 
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diagnostiche Bedeutung hat die probatorische Réntgenbestrahlung also 
nur wenn es gilt, ein Thymuscarcinom von Lymphosarkom zu unter- 
scheiden, sei dieses nun von den Mediastinaldriisen oder von der Thy- 
musrinde ausgegangen. 

Das klinische Bild wird anfangs vor allem von Drucksymptomen 
seitens angrenzender Organe beherrscht. Sehr haufig treten Stauungs- 
erscheinungen im Gebiet der Vena cava superior auf; spiiter auch Schwel- 
lungs- Atmungsbeschwerden im weiteren Verlauf zunehmende 
Kachexie und Metastaseerscheinungen. 

GROOVER, CHRISTIE und MerRRiIT publizierten 1925 zwei réntgenun- 
tersuchte Faille von Thymom und hoben hervor, die Tumoren zeigten 
gewisse Charakteristica, die wenigstens zu einer »tentative diagnosis of 
thymoma» berechtigten. Sie beschrieben die im vorderen Mediastinum 
liegenden Tumoren als circular, scharf begrenzt, platt, nicht pulsierend 
und nicht in die angrenzenden Organe eindringend. Nach Réntgenbe- 
handlung verschwanden in beiden Fallen die Tumoren in einigen Wochen. 

Ein paar Jahre spiter beschrieb Dwyer ein Thymom, das sich auf 
dem Réntgenbilde als eine grosse, nicht pulsierende, platte »mass» im 
Mediastinum abzeichnete. Auch diese war stark radioempfindlich, was 
Dwyer und spiiter auch Dovs als diagnostisch bedeutungsvoll ansahen. 

Lenk, der in seiner Monographie, u. a. die Mediastinaltumoren einer 
detaillierten differentialdiagnostischen Analyse unterwirft, halt das 
Réntgenbild bei den malignen Thymustumoren in soweit fiir charak- 
teristisch, als eine genaue Réntgenuntersuchung in den meisten Fallen 
imstande sei, sie von anderen Mediastinaltumoren zu differenzieren. 

Beziiglich der Lage betont Lenk, dass die im vorderen Mediastinum 
lokalisierten malignen Thymustumoren mehr oder weniger symmetrische 
Geschwiilste bilden, die in der Regel bis zur Herzbasis hinabreichen. 
Zum Unterschied von den Driisentumoren im vorderen Mediastinum 
reicht die obere Grenze nicht bis zum Jugulum hinauf. Auch Pancoast 
hat »the low position» der Tumoren hervorgehoben. 

Die Form ist abgerundet mit polycyklischen Grenzen. Zum Unter- 
schied von Driisentumoren, die relativ kurze Bogen aufweisen, sind die 
Thymustumoren durch lange Bogen gekennzeichnet, was auf der groben 
Lappung der Thymusdriise beruht. LENK hebt als charakteristisch fiir 
die Thymustumoren gegeniiber den Driisentumoren hervor, dass der 
Querdurchschnitt gegeniiber dem Langsdurchschnitt iiberwiegt. Dies Ver- 
halten solle darauf beruhen, dass die Thymustumoren innerhalb einer 
praeformierten Kapsel wachsen. Im Gegensatz hierzu wachsen die Drii- 
sentumoren innerhalb des Mediastinums und werden infolge der lang- 
gestreckten Form des Mediastinums dazu gezwungen, sich mehr in die 
Lange auszubreiten. 

Die Grenze gegen die Umgebung ist scharf, ausser in den Fallen, wo 
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der Tumor durch die Kapsel 
hindurchwichst und das an- 
grenzende Lungengewebe in- 
filtriert. 

Der Tumor verursacht Ver- 
schiebungen der angrenzenden 
Organe weil er sich innerhalb 
seiner Kapsel wie eine expan- 
siv wachsende Geschwulst ver- 
halt. 

Den negativen Effekt der 
probatorischen Réntgenbe- 
strahlung bezeichnet LENK 
gleichfalls als charakteristisch 
fiir die epithelialen Thymus- 
tumoren. 

RasrnowitscH hat einen 
Fall beschrieben, in dem die Abb. 1. 

Diagnose maligner Thymus- 

tumor durch das Auftreten typischer Lungenmetastasen erleichtert 
wurde. RABINOWITSCH weist darauf hin, dass die Lappung erst hervortrat, 
als der Tumor relativ gross war. Wihrend des Wachsens fnderten sich 
die Durchmesser so, dass der Liingsdurchmesser den Querdurchmesser 
allmahlich iibertraf. 

In einer Arbeit von Hrrscu findet sich das Bild eines Thymustumors 
im vorderen Mediastinum, der auf beiden Seiten bis zu der lateralen 
Brustkorbwand reicht. 

Das Réntgenbild der Thymustumoren wird sehr leicht mit Driisen- 
tumoren im vorderen Mediastinum, vor allem Lymphosarkomen, ver- 
wechselt. Beide sind sehr haufig symmetrisch entwickelt und zeigen eine 
polycyklische Grenze; wie vorher betont, sind indes die Bogen bei den 
Driisen kiirzer, das Driisenpaket zeigt einen liingeren Langs- als Quer- 
durchmesser, sie erreichen oft die obere Thoraxapertur und sind beson- 
ders strahlempfindlich, ganz verschieden von den Thymuscarcinomen. 
Dermoidcysten, akzessorische Strumen und die Aneurysmen unterschei- 
den sich von den Thymustumoren am auffallendsten durch ihre asym- 
metrische Lage. 


Im Juni 1942 wurde im Centralkrankenhaus ein 75jihriger Mann aufgenommen 
(Journ. Nr. M. 802/42), der in den letzten Monaten einen wachsenden Knoten am Halse 
bemerkt hatte. Der Patient hatte ausserdem in den letzten Monaten Atemnot verspiirt, 
litt an Reizhusten und magerte ab. 

Aus dem Status sei erwihnt: an der rechten Halsseite ein hiihnereigrosser, gleich- 
missiger, ziemlich fester Tumor. Nach oben liisst er sich ziemlich gut abgrenzen, aber 


7 
(ak 


300 AXEL RENANDER 


nach unten scheint er sich unter das 
Schliisselbein hin fortzusetzen. Beim 
Schlucken keine Verschiebung. 
Réntgenuntersuchung der Lungen 
am 11. 6.42 (s. Abb. 1) zeigt eine 
Geschwulst im vorderen Mediasti- 
num, die zu Hilushéhe hinabreicht. 
Auf der rechten Seite erstreckt sie 
sich bis zum halben Lungenfeld und 
auf der linken Seite buchtet sie sich 
aus bis 2'/, Querfinger von der Mit- 
tellinie. Der Tumor zeigt eine poly- 
cyklische Begrenzung und scheint 
sich auf der rechten Seite nach 
oben in einen Weichteilsverdickung 
im Halze fortzusetzen. Der Aorta- 
bogen scheint durch den Tumor- 
schatten hindurch. Leichte rechts- 
Abb. 2. seitige Zwerchfellsparese. 
Probestrahlung der Driisen des 
Halses zeigte eine Riickbildung derselben. Patient wurde entlassen und im August 
wieder aufgenommen. Die Driise des Halses war jetzt nicht mehr palpierbar. Patient 
hatte nun Stauungssymptome im rechten Arm, sowie vermehrte Stauungs- und 
Schlingbeschwerden. Der Mediastinaltumor war fortgeschritten und zeigte nun (am 
24.8.42) eine noch mehr markierte, grosswellige, polycyklische Begrenzung (s. Abb. 2). 
Grenze gegen die rechte Lunge teilweise unscharf mit Strichen, die facherférmig gegen 
das Parenchym ausstrahlen. Trachea, die etwas nach rechts verschoben ist, zeigt einen 
bogenférmigen Eindruck von rechts in Jugulumhéhe. Die Diaphragmaparese hat zuge- 
nommen. In der Pleura spirliches Exsudat. 

Die Réntgenuntersuchung zeigt somit einen im vorderen Mediastinum gelegenen 
etwas unsymmetrisch nach rechts entwickelten Tumor mit rechtsseitiger Diaphragma- 
parese. — Schnelles Fortschreiten in 2 Monaten mit Infiltration angrenzender Teile des 
oberen Lappens der rechten Lunge, vermehrte rechtsseitige Diaphragmaparese, Verschie- 
bung und Kompression der Trachea sowie Pleuraexsudat. 

Obduktion am 2.9.42 ergab 1 Liter klare Transsudatfliissigkeit in der rechten Pleura- 

héhle. Das obere vordere Mediastinum war von einer michtigen markigen Tumormasse 
ausgefiillt, die lings der Gefiss-Scheiden am Hals hinauf und nach aussen nach den Ar- 
men zu proliferierte. Das Tumorpaket griff auch ein wenig auf den oberen Lappen der 
rechten Lunge iiber. 
- Pathologisch-anatomische Diagnose: Die mikroskopische Untersuchung erweist klar, 
dass es sich um einen carcinomatésen Tumor handelt. Die charakteristische Lokalisation 
im vorderen Mediastinum deutet am ehesten auf das mediastinale Driisenorgan, sichtlich 
die Thymus, als Ausgangspunkt hin. 


In dem beschriebenen Fall konnte die Art des Mediastinalstumors 
réntgenologisch nicht bestimmt werden. Zunichst dachte man wohl an 
einen malignen Driisentumor. Die Malignitét konnte schon bei der ersten 
Untersuchung festgestellt werden, teils wegen der Phrenicusparese, so- 
wie der als Metastase aufgefassten Driise am Halse. Die etwas unsym- 
metrische Bildung sowie die Fortsetzung des Mediastinaltumors hinauf 
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nach der rechten Halsseite schien eine solche Auffassung zu stiitzen. 
Auch die vollstindige Riickbildung der Réntgenbehandelten Halsdriise 
sprach in derselben Richtung. 

Andererseits fanden sich auch einige der fiir maligne Thymustumoren 
charakteristischen Ziige. Die Tumorgrenze ist scharf mit langen poly- 
cyklischen Bogen und der Querdurchmesser ist etwas, wenn auch unbe- 
deutend grésser als der Lingsdurchmesser. 

Die Réntgensymptomatologie weicht somit teilweise von dem Bilde 
ab, das als charakteristisch bei Thymuscarcinom, vor allem von LENK, 
beschrieben worden ist. Es diirfte also nicht méglich gewesen sein, in 
dem beschriebenen Fall weiter als bis zu einer W. ahrscheinlichkeitsdiagno- 
se zu kommen. 


ZUSAMMENFASSUNG 


Verf. beschreibt einen Fall von Carcinoma thymi und stellt dabei fest, dass das Bild 
von dem, das LENK als charakteristisch beschrieben hat, teilweise abweicht. 


SUMMARY 


The author describes a case of cancer of the thymus, stating that the picture it 
presented differed in part from that described by LENK as characteristic of this condition. 


RESUME 


L’auteur décrit un cas de cancer du thymus et constate que l'image qu’il présente 
différe en partie de celle que LENK a donnée pour caractéristique. 
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FROM THE ROENTGEN DEPARTMENT, ST. GORANS SJUKHUS, STOCKHOLM 
(CHIEF: NILS WESTERMARK) 


A METHOD FOR DETERMINING THE BLOOD PRESSURE 
IN THE PULMONARY ARTERY' 
by 


Nils Westermark. 


The blood pressure in the pulmonary circulation can be measured 
directly in the pulmonary artery. One is often content, however, to ¢ 
. measure the maximum pressure in the right ventricle, this showing 
a about the same figure as that in the pulmonary artery. According to 
q TIGERSTEDT the mean pressure in the pulmonary artery in dogs is 20 
7 mm Hg, in cats 18 mm and in rabbits 12 mm. Frrepricw and Saver- 
7 BRUCH have measured the pressure in the pulmonary artery in dogs and 

obtained a figure of 20—30 mm Hg. During a thoracotomy SAUERBRUCH 
once measured the pressure in the pulmonary artery in man and obtained 
a figure of 30 mm Hg. To my knowledge there exists no bloodless method 
of determining the pressure in the pulmonary artery. 

The method to be described here is based on the well-known fact that 
the vessels in the hilum and in the lungs are compressed during Val- 
salva’s experiment. Thus, if we compare a radiograph taken under normal 
pressure with one taken during Valsalva’s experiment, it is possible 
clearly to observe that the lumina of the central branches of the pulmonary 
artery are much narrower in a radiograph taken during Valsalva’s ex- 
periment than in one taken under normal pressure. The augmented intra- 

+ bronchial pressure arising during Valsalva’s experiment is thus. higher 
a than the pressure in the pulmonary artery as determined in the course 
q of the experiment. In Valsalva’s experiment also the finer pulmonary 
vessels are compressed. This impedes the blood-flow in the pulmonary 
circulation and the compression gives rise to an increase of the pressure 
in the pulmonary artery. In Valsalva’s experiment also the big venae 
cavae are compressed, this rendering the flow of venous blood to the 
right auricle more difficult. This tends to diminish the pressure in the 
right half of the heart and in the pulmonary artery. The compression of 


1 Read at the Swedish Association for Internal Medicine April 1942; submitted 
for publication Oct. 19, 1944. 
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l a. 1 b. 


Figure I. Normal case. 1 a. Intra-bronchial pressure 25 mm Hg. 1 b. Intra-bronchial 
pressure 30 mm Hg. 


It can be distinctly observed that the pulmonary artery and its branches are 
much more compressed in Figure 1b than in Figure 1 a. 


la. 1 b. 


Figure II. Normal case with a slight enlargement of the right ventricle. 1 a. Intra- 
bronchial pressure 40 mm Hg. 1 b. Intra-bronchial pressure 45 mm Hg. 


It can be distinctly observed that the pulmonary artery and its branches are 
much more compressed in Figure 1 b than in Figure 1 a. 
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Figure III. Mild mitral lesion. 1 a. Intra-bronchial pressure 25 mm Hg. 1 b. Intra- 
bronchial pressure 30 mm Hg. 


It can be distinctly observed that the pulmonary artery and its branches are much 
more compressed in Figure 1 b than in Figure 1 a. 


la. 1 b. 
Se Figure IV. Complicated mitral lesion with stasis. 1 a. Intra-bronchial pressure 25 
2 mm Hg. 1 b. Intra-bronchial pressure 60 mm Hg. 
4 No difference can be observed. 
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the venae cavae and of the finer pulmonary vessels thus have contrasting 
effects and probably entirely or partly neutralize each other. 

When carrying out Valsalva’s experiment, however, nothing is known 
of the height of the augmented intrathoracic pressure. If an ordinary 
water manometer is used, one leg of which is connected with the mouth 
of the patient, and the patient is instructed to press or suck the levels 
of the manometer to a certain pressure the radiograph simultaneously 
taken corresponds to the intrabronchial pressure. If the experiment is 
correctly made the levels of the liquids in the manometer are seen to 
oscillate rhythmically with the heart’s action; this owing to the pulsa- 
tions of the heart propagating themselves from the trachea to the mano- 
meter if the connexion is open. If the air connexion between the trachea 
and the manometer is shut off, these oscillations do not occur. By taking 
a series of radiographs under rising pressure and comparing these with 
each other one finds that the compression of the central branches of 
the pulmonary artery occurs after a certain pressure has been reached, 
which is found to remain constant in the same patient if the test is re- 
peated. This pressure is thus equal to the blood pressure in the pulmonary 
artery in this particular person. 

When the experiments are carried out it is advisable to take a series 
of radiographs in several directions of irradiation so that different parts 
of the pulmonary artery may be subjected to study. A better control 
can be exercised when it is possible to study the compression of the pul- 
monary artery in various projections, as it is found that the compression 
in the stem of the pulmonary artery is concurrent with that in the central 
branches. 

By the aid of this method I have examined 20 healthy persons and 
90 cases of mitral vitium. 

In the healthy persons I ascertained a pressure of 25—30 mm Hg 
in 18, higher ones in 2 cases. In one of these latter the pressure was 37 
mm Hg and in the other 45 mm Hg and both of them displayed signs 
of an enlargement of the right ventricle. The findings in these cases thus 
appear to indicate a normal pressure in the pulmonary artery of 25—30 
mm Hg. 


Of the 90 cases of mitral vitium 22 were mild ones without signs of 
stasis or other complications. These mild cases had a pressure of 25—30 
mm Hg, i. e. the same as the normal persons. 30 cases with moderate 
mitral vitium without complications showed a pressure of 35—60 mm 
Hg. 38 cases of marked mitral lesions combined with pulmonary stasis 
displayed a considerable increase of pressure to more than 60 mm Hg. 
Technically no higher pressure can be attained and in some of these more 
serious mitral lesions the pressure could not be brought higher than 40 
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mm Hg. These observations thus tend to demonstrate that slight mitral 
lesions without complications have a normal pressure in the pulmonary 
artery or a moderate increase of pressure. The more serious cases with 
mitral vitium and lung stasis all displayed a considerably increased 
pressure in the pulmonary artery. 


SUMMARY 


By taking a series of radiographs of the lungs in various projections and with varying 
intra-bronchial pressure, checked by a water manometer, the main branches and the 
stem of the pulmonary artery are found to be compressed at a given pressure for each 
test-person. This pressure corresponds to the blood pressure in the pulmonary artery 
of the person in question. In healthy persons this pressure has proved to be 25—30 mm 
Hg. In the case of complicated mitral lesions the pressure is augmented. 


ZUSAMMENFASSUNG 


Durch Anfertigung einer Serie von Réntgenaufnahmen der Lungen in verschiedenen 
Projektionen und bei wechselndem intrabronchialem Druck, der mittels eines Wasser- 
manometers gemessen wurde, hat man gefunden, dass der Stamm und die grossen Aste 
der Arteria pulmonalis bei einem fiir jede Versuchsperson gegebenen Drucke zusammen- 
gepresst werden. Dieser Druck entspricht dem Blutdrucke in der Pulmonalarterie bei der 
betreffenden Person, Bei Gesunden erwies sich dieser Druck als 25—30 mm Hg betragend. 
Bei Fallen mit komplizierten Mitralschiden ist der Druck erhéht. 


RESUME 


Sur des radiographies en série des poumons prises sous diverses incidences, en faisant 
varier la pression intra-bronchiale mesurée au moyen d’un manométre & eau, on constate 
que le trone de l’artére pulmonaire et ses grosses ramifications se trouvent étre comprimées 
& une pression donnée chez chaque sujet examiné, Cette pression correspond & la pression 
sanguine de l’artére pulmonaire de la personne considérée. Chez les sujets sains, cette 
pression est de 25—30 mm Hg. Dans les cas de lésions mitrales compliquées, cette pression 


est augmentée. 
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FROM LANSSANATORIET, VASTERAS (CHIEF: B. KARTH), AND FROM THE ROENTGEN 
DEPARTMENT OF SABBATSBERG’S SJUKHUS, STOCKHOLM (CHIEF: M. SIMON, M. D.) 


ROENTGENOGRAPHICAL PULMONARY CHANGES IN 
PERIARTERITIS NODOSA? 
by 
Tore Svanberg 


Periarteritis nodosa is rather seldom localized to the pulmonary ves- 
sels. The first greater collocation of this disease was made by GRUBER 
in 1925 and comprised 108 published cases of which only 4 had pulmonary 
changes. According to LEISHMAN’s report, 1937, the most common symp- 
toms in periarteritis nodosa are as follows: 

1. Fever, 2. weakness and loss of weight, 3. albuminuria, 4. micro- 
scopic hematuria and cylindruria, 5. leucocytosis with increase of the 
polymorphonuclear cells and occasional eosinophilia, 6. anemia, 7. tachy- 
cardia, 8. abdominal symptoms (cramp, colic-like pains, pressure and 
weight over the abdomen, obstipation or diarrhea, vomitings), 9. poly- 
neuritis of the peripheral type, 10. cardial edema, 11. polymyositis, 12. 
cutaneous efflorescences, 13. heart weakness, 14. liver enlargement, 15. 
pulmonary symptoms (signs of bronchitis or bronchiolitis), 16. changes 
in the eyes. 

Pathologically-anatomically there are peri- and endarteritic changes, 
in nest form, in small arteries up to the size of coronary arteries, with 
thrombosis, leading to ischemia and infarction, probably allergically de- 
veloped. 

None of the enumerated symptoms is pathognomonic other than one 
form of skin efflorescence where the tiny arterial nodes can be observed 
directly, and palpated, even as they can sometimes be discerned in the 
eyes. 

7 In some cases in literature it has been cursorily stated that roentgeno- 
grams have revealed pneumonic infiltrations while in other cases the 
roentgen findings have been described in brief. STERNBERG reports a case 
with sudden illness where the roentgen pictures showed infiltration the 
size of a hen’s egg in the left lower lobe. Death ensued after profuse he- 
moptysis. In the case of a boy with symptoms of incompensated vitium 


1 Submitted for publication, Sept. 7, 1944. 
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Hamre found infiltrations up to the size of a cherry, especially near the 
right hilus. Becker’s case had periarterital changes in the pulmonary 
vessels only and roentgenograms revealed coarsely striated, net-like 
markings in both lung fields, mostly basal, and spotted infiltrations. 
Many of the usual symptoms characterized TIsELL’s case: polyneuritis, 
edema, abdominal pains, petechia, blood changes with leucocytosis and 
eosinophilia as well as pulmonary changes. Roentgen pictures of the lungs 
showed a diffusion of vaguely delimited, striated and spotted infiltrations, 
denser basically, and with pleural exudation. 

HERRMAN and v. Conta have each given a detailed account of a case, 
with good pictures. HERRMAN’s patient had anamnestic fever, numbness 
of the feet, cough, loss of appetite and of weight. Roentgenograms of 
the lungs showed diffuse perivascular infiltration spreading out from the 
hilar regions to the mid-clavicular line, uniform on both sides. Perihilarly 
there were areas resembling small infarctions or bronchopneumonia with 
edematous surroundings. Later controls manifested increased confluence 
of the fine striations and an increase of the spotted infarct-like appear- 
ances. The pathological-anatomical investigation revealed the typical 
periarterital changes in heart, kidneys and lungs. In the lungs were a 
number of hemorrhagic infarcts. 

v. Conta’s case had symptoms of vitium org. cordis with incompen- 
sation. Roentgenograms of the lings showed reduced air-percentage bi- 
laterally and rounded, partly confluent spots up to the size of a cherry, 
specially closely localized round the right hilus but otherwise equally 
distributed within the pulmonary fields, leaving the apices free. The 
lungs were photographed prior to the pathological-anatomical examina- 
tion. Afterwards portions of the lungs having the most pronounced in- 
filtrations were excised. These were then photographed, partly stereo- 
scopically and cut into suitable sections for embedment which contained 
nests whose localization in the lungs was known. In two of these sections 
tbe indurations were found and in the three others were periarterital 
nodes round which was a cell-rich inflammatory exudation and a collec- 
tion of cells peculiar to heart disease. 

A similiar case was admitted to Lanssanatoriet, Vasteras, in 1942. 
Roentgenograms revealed pronounced lung changes. 

The patient was a 53 year old woman who had had bronchial asthma for 5 years with 
occasional sinusitis. Roentgenologically, old hilar adenitis was found in 1940 as well as 
the remains of pleuritis on the left side. Blood controls showed 15 % eosinophilia. 

Roentgenoscopic observation in March 1942: additionally a cloudy appearance in 
the right apex which, downwards, resolved itself into small-spotted markings. There 
were also blurred spotted markings in the left apex. 

The type of the changes was considered mostly to resemble the. A week later, while 
waiting for admission to the hospital, disturbances of the motility and sensory functions 
developed in the patient’s left under-leg. She entered the hospital */, and died */,,. 
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Fig. 1. 


The patient had about 38° fever all the time and was in a slight, periodically bad 
asthmatic condition. There was marked eosinophilic leucocytosis in the blood, the white 
corpuscles varying between 13,500 and 4,500 with 32 °4—75.5 % eosinophilia. No myo- 
loic elements were found in the blood. Blood sedimentation varied between 33 and 147 
mm. in one hour. Disturbances of the motility and sensory functions manifested in both 
legs as well as in the right hand. The asthma was very bad during the last weeks. 

Roentgenograms of the lungs 1*/,: Fine, discrete linear markings within the central 
field on both sides, chiefly on the right. 

Roentgenograms 27/,9: Increased striation on both sides rather coarse and confluent 
centrally, thinning out peripherally. Among these markings lie vaguely delimited, irreg- 
ular, partly confluent spots as big as a pin’s head —a pea. A lamellar pleural exudation 
has developed on the right side. (Fig. 1, detail fig. 2.) 

Nothing was found in our investigation to support the the diagnosis. On the other 
hand, the picture of the disease coincided well with periarteritis nodosa but we were un- 
able to verify the diagnosis intra vitam. The patient had no skin changes and the eyes 
were normal. A uterine polyp was: extirpated, but microscopic investigations showed 
no pathological vascular changes. 

Autopsy and microscopic investigations revealed changes typical for periarteritis 
nodosa in lungs, heart, spleen, kidneys and liver. 


During the last few years there have been two similar cases at the 
med. clinic III, Sabbatsberg’s Sjukhus, which Doc. 8. BsérKMAN has 
kindly placed at my disposal. 


The one case is a 58 year old man who in June 1938 complained of obstruction in 
the nose. In Sept. of the same year empyema was certified in the maxill. cavity. During 
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Fig. 3. Fig. 4. 


Oct. the patient had fever and edema in the under-leg. On admission to the hospital **/15 
the sensorium was considerably affected. There was albuminuria; in sediment were abun- 
dant red as well as solitary white cells and cylindroids. Hemoglob. was 61 %, R. C. 2.8 
mill., W. C. 7,800 with 6 % eosinophilia. 

Roentgen pictures of lungs **/,9: right sinus obliterated. The basal third part of the 
right lung field is ‘moderately obscured. Within this area there are striated markings, 
between which are prickly irregular appearances from the size of a pin’s head to a pea. 
(Fig. 3). 

The patient died 2/,, and patol.-anat. investigation indicated periarterital vascular 
changes in the mucous membrane of the nose, trachea, lungs, intestines and spleen. 

A 56 year old man was the other case. He had suffered from bronchial catarrh a 
time or two every year since childhood. In 1930 palpitation began and shortness of breath 
when ascending stairs. In March 1943 he had pneumonia in the left lung. In May angina, 
followed by fever off and on, which became constant from the middle of June, loss of 
weight and cough. 

On admission at the hospital *5/, the patient was found to have exantheme on body 
and extremities with ulcers the size of a three-penny piece on the left under-leg. His con- 
dition was both cyanotic and dyspneic. Cor: Irregular beat, blood press. 180/100. The 
liver was enlarged down to the level of the umbilicus. Hemoglob. 77 %, R. C. 4.1 mill., 
W. C. 33,800 with 30 % eosinophil. 

Lungs roentgenographed */,: small pleural exudations basically, on both sides. 
Distinctly radiated infiltrations in the hilar regions. Within both lung fields there are 
pronounced markings from fine to coarse, among which are clustered irregular in- 
filtrations as big as a pin’s head — a grain of rice, with partly diffuse outline, confluent 
to some great extent at the base. (Fig. 4.) 

The pathological-anatomical examination revealed not only chronic, fibrous endo- 
carditis with hypertrophy and dilatation of the heart, as well as general stasis, but also 
periarterial changes in the lungs, mediastinal lymph glands, liver, spleen and skin exan- 
theme typical for periarteritis nodosa. 


It is rather generally believed in literature that periarteritis nodosa 
arises from an allergic basis. The two first above mentioned cases have 
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anamnestic sinusitis, the third angina. These infections are probably 
responsible for the allergen from which the irreversible changes in the 
vessel walls developed. The clinical pictures of all the cases indicate 
several of the symptoms typical for periarteritis nodosa. 

Roentgenograms of the first two cases present great similarities 
although the changes differ considerably in expansion. Dominant in the 
pictures is the increased vascular striation which is rather coarse cen- 
trally but thins out peripherally. Among these markings lie irregular 
prickly spots, vaguely delimited, about the size of a grain of rice. 
The changes remind very much of those in the HERRMAN case. 

In the third case, however, the pulmonary changes are considerably 
more pronounced and of another type. The hilar regions are more con- 
gested and the air percentage within the pulmonary fields is decreased, 
especially basically. Striations are more pronounced and finer and the 
prickly irregular infiltrations are much more scattered. The v. Conta 
and TIsELL patients, the latter from Sabbatsberg’s Sjukhus, had similar 
pictures. Clinical pictures revealed incompensation of the heart in all 
three cases. Pulmonary stasis is added to the periarterital changes and 
therefore the roentgen finds in these cases are neither typical nor exactly 
indicative of the disease. 

Pathologically-anatomically the roentgen findings corresponding to 
periarteritis nodosa are the peri- and endarterially changed smaller ar- 
teries, thrombosed bead-wise and partly obliterated, and the stasis 
brought about by these changes in the more central arterial branches. 
Sometimes edema and hemorrhagic infarctions give cause to diffuse in- 
filtrations. During the dissection of the case under the author’s observ- 
ation, it was remarkable how the diseased vessels resembled thickened 
hard strings which, on section, raised themselves above the surrounding 
sunken surface. BECKER has reported the same in his case and likens the 
appearance very aptly to a stubble field. 

From these few cases nothing absolutely specific is forthcoming for 
roentgenograms in periarteritis nodosa of the lungs. Pneumoconiosis, 
especially of the type which occurs among porcelain workers, can produce 
very similar changes, as can benign lymphogranulomatosis, lymphangitis 
carcinomatosa, certain forms of pulmonary lues and, above all, stasis 
of the lungs. According to the above may be gathered, that incompens- 
ation of the heart is often included in the clinical picture when, of course, 
eventual pulmonary changes can be attributed as solely due to stasis. 
A collation of the pulmonary findings and other symptoms should, how- 
ever, serve as a support for the exclusion and probability diagnosis, which 
is a very frequent problem in periarteritis nodosa owing to the abundant 
and particularly variable symptoms which can be met with in this 
disease. 
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SUMMARY 


The author gives a survey of the scanty literature on periarteritis nodosa in the lungs 
and describes three cases with roentgenological pulmonary changes. Roentgen pictures 
reveal increased vascular markings rather coarse centrally, thinning periferally, with 
interspersed irregular spots. In one case these changes are located basically on the right 
side, in the other two, they lie more uniform within the pulmonary fields. In one of the 
latter cases, stasis clouds the pictures. The pathological-anatomical changes are descri- 
bed and it is pointed out that, although the roentgenograms of periarteritis nodosa are 
not absolutely typical, they should, however, serve as a support for the diagnosis. 


ZUSAMMENFASSUNG 


Der Verfasser relatiert die spiirliche Literatur iiber die periarteritis nodosa in den 
Lungen und beschreibt drei Fille mit réntgenologischen Lungenverinderungen. Die 
Réntgenbilder zeigen eine erhéhte Gefisstruktur, ziemlich grob central, zur Peripherie 
hin diinner werdend mit eingesprengten Flecken. In einem Falle sitzen diese Verinde- 
rungen basal auf der rechten Seite, in den zwei anderen gleichférmig innerhalb der Lungen. 
In einem dieser letzteren Fille wird das Bild von einer Lungenstauung ergrébert. Die 
pathologisch-anatomischen Verinderungen werden beschrieben und es wird angedeutet, 
dass auch wenn das Réntgenbild des Periarterit. nod. nicht absolut typisch ist, es doch 
eine Hilfe fiir die Diagnose sein muss. 


RESUME 


L’auteur relate la littérature peu fréquente traitant la périartérite noueuse pul- 
monaire, et décrit trois cas présentant des affections pulmonaires radiologiques. Les 
radiogrammes révélent une striation vasculaire accentu¢e, relativement prononcie au 
centre, décroissant & la périférie, avec des taches irréguliéres intercalées. Dans l'un des 
cas ces affections se trouvent 4 la base du cété droit, dans les deux autres elles sont ré- 
parties plus uniformément dans les poumons. Dans l'un de ces derniers cas, toutefois, 
l'image est rendue trouble par une stase pulmonaire. L’auteur décrit les affections patho- 
logiques-anatomiques et signale que méme si le radiogramme de la périartérite noueuse 
n’est pas absolument typique, il constitue toutefois un appuy pour le diagnostic. 
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FROM THE RADIUM CENTER, COPENHAGEN (CHIEF: JENS NIELSEN, M. D.), AND THE 
SURGICAL SERVICE OF THE SUNDBY HOSPITAL (CHIEF: PROF. SVEND HANSEN, M. D.) 


PLASTIC INDURATION OF THE PENIS’ 
by 


Kay Schourup 


Except in the textbooks, very little is to be found in Scandinavian 
medical literature, about plastic induration of the penis. In Danish, 
nothing seems to have been published about the affection except a couple 
of communications in medical society reports, by GENNER in 1927, by 
BorrE LARSEN in 1937. In Norway, a case cured by surgical operation 
was published by Huirretpt in 1910. In the literature from other 
countries there are a number of case reports and a few descriptive 
articles. 

The affection, whose etiology is unknown, consists in a circumscribed 
fibrous thickening of the tunica albuginea of the penis, wh'ch to a 
greater or lesser extent compromises the function of the latter as organ of 
copulation. It is rather uncommon. ZISLIN saw in a clinic for urogenital 
diseases only 26 cases of it among 30,000 patients, and Hamann found 
among the material from the university clinic in Breslau only 61 in the 
course of eighteen years. At the Radium Center in Copenhagen we have 
among 22,000 patients had only 12 cases, in all. 

The affection occurs among adult. males of all ages, but the compiled 
statistics show that two-thirds of the cases are found in subjects between 
40 and 60 years. There does not seem to be any quite satisfactory ex- 
planation of the fact that it is rare in younger subjects, but perhaps the 
reason is that vascular affections, as we shall see later, are probably 
a factor for its development. That the older age classes are so sparsely 
represented is no doubt because the sexual impulse gradually ceases and 
the distressing symptoms therefore do not manifest themselves. 

The histologic picture is always more or less the same. The tissue 
consists of a thick plaque of partly hyalinised striae of connective tissue, 
poor in cells. The elastic tissue is very sparsely represented. There are no 
inflammatory changes. Some investigators have found more or less 
pronounced vascular changes with thickening of the intima. In about 10 


1 Submitted for publication Dec. 14, 1944. 
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SUMMARY 


The author gives a survey of the scanty literature on periarteritis nodosa in the lungs 
and describes three cases with roentgenological pulmonary changes. Roentgen pictures 
reveal increased vascular markings rather coarse centrally, thinning periferally, with 
interspersed irregular spots. In one case these changes are located basically on the right 
side, in the other two, they lie more uniform within the pulmonary fields. In one of the 
latter cases, stasis clouds the pictures. The pathological-anatomical changes are descri- 
bed and it is pointed out that, although the roentgenograms of periarteritis nodosa are 
not absolutely typical, they should, however, serve as a support for the diagnosis. 


ZUSAMMENFASSUNG 


Der Verfasser relatiert die spirliche Literatur iiber die periarteritis nodosa in den 
Lungen und beschreibt drei Fille mit réntgenologischen Lungenveriinderungen. Die 
Réntgenbilder zeigen eine erhéhte Gefisstruktur, ziemlich grob central, zur Peripherie 
hin diinner werdend mit eingesprengten Flecken. In einem Falle sitzen diese Veriinde- 
rungen basal auf der rechten Seite, in den zwei anderen gleichférmig innerhalb der Lungen. 
In einem dieser letzteren Fille wird das Bild von einer Lungenstauung ergrébert. Die 
pathologisch-anatomischen Veriinderungen werden beschrieben und es wird angedeutet, 
dass auch wenn das Réntgenbild des Periarterit. nod. nicht absolut typisch ist, es doch 
eine Hilfe fiir die Diagnose sein muss. 


RESUME 


L’auteur relate la littérature peu fréquente traitant la périartérite noueuse pul- 
monaire, et décrit trois cas présentant des affections pulmonaires radiologiques. Les 
radiogrammes révélent une striation vasculaire accentuce, relativement prononcée au 
centre, décroissant 4 la périférie, avec des taches irréguliéres intercalées. Dans l'un des 
cas ces affections se trouvent & la base du cété droit, dans les deux autres elles sont ré- 
parties plus uniformément dans les poumons. Dans l'un de ces derniers cas, toutefois, 
l'image est rendue trouble par une stase pulmonaire. L’auteur décrit les affections patho- 
logiques-anatomiques et signale que méme si le radiogramme de la périartérite noueuse 
n'est pas absolument typique, il constitue toutefois un appuy pour le diagnostic. 
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FROM THE RADIUM CENTER, COPENHAGEN (CHIEF: JENS NIELSEN, M. D.), AND THE 
SURGICAL SERVICE OF THE SUNDBY HOSPITAL (CHIEF: PROF. SVEND HANSEN, M. D.) 


PLASTIC INDURATION OF THE PENIS’ 
by 


Kay Schourup 


Except in the textbooks, very little is to be found in Scandinavian 
medical literature, about plastic induration of the penis. In Danish, 
nothing seems to have been published about the affection except a couple 
of communications in medical society reports, by GENNER in 1927, by 
Borre LarsEN in 1937. In Norway, a case cured by surgical operation 
was published by Hurrretpr in 1910. In the literature from other 
countries there are a number of case reports and a few descriptive 
articles. 

The affection, whose etiology is unknown, consists in a circumscribed 
fibrous thickening of the tunica albuginea of the penis, which to a 
greater or lesser extent compromises the function of the latter as organ of 
copulation. It is rather uncommon. ZISLIN saw in a clinic for urogenital 
diseases only 26 cases of it among 30,000 patients, and HAMANN found 
among the material from the university clinic in Breslau only 61 in the 
course of eighteen years. At the Radium Center in Copenhagen we have 
among 22,000 patients had only 12 cases, in all. 

The affection occurs among adult. males of all ages, but the compiled 
statistics show that two-thirds of the cases are found in subjects between 
40 and 60 years. There does not seem to be any quite satisfactory ex- 
planation of the fact that it is rare in younger subjects, but perhaps the 
reason is that vascular affections, as we shall see later, are probably 
a factor for its development. That the older age classes are so sparsely 
represented is no doubt because the sexual impulse gradually ceases and 
the distressing symptoms therefore do not manifest themselves. 

The histologic picture is always more or less the same. The tissue 
consists of a thick plaque of partly hyalinised striae of connective tissue, 
poor in cells. The elastic tissue is very sparsely represented. There are no 
inflammatory changes. Some investigators have found more or less 
pronounced vascular changes with thickening of the intima. In about 10 


1 Submitted for publication Dee. 14, 1944. 
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per cent of cases, there are calcareous deposits or regular cartilage- or 
bone formation in the hardened tissue. This has made some authors think 
that it was a question of atavistic reversion, and that the induration 
corresponded to the os priapi found in some animals; but as pointed out 
from many sides there are no grounds for such a belief, since it is well 
known that bone formation often occurs in various parts of the body 
where it is not normal; for instance, rider’s bone, exercise bone, osseous 
formations in cicatrices from laparotomy, etc. The bone formation in 
plastic induration of the penis may therefore be considered as a simple 
metaplasia in a plaque of connective tissue. 

The cause of the affection is still obscure, but various theories have 
been proposed. Among the generalised diseases particularly often men- 
tioned as having relation to it are lues, diabetes, arteriosclerosis and 
rheumatism — all conditions characterised by greater or lesser vascular 
changes, and therefore perhaps liable to play a réle for the development 
of the induration. Formerly, gonorrhea was by many considered as the 
causative factor, but a distinction must be made between plastic indura- 
tion of the penis and gonorrheal cavernitis, which has its seat in the 
corpus cavernosum itself, and therefore cannot be felt during the erec- 
tion. The cavernitis will most often develop in connexion with an existing 
gonorrhea. That not less than 6 of my 15 patients, as we shall see later 
had had a Neisser infection (all as long as from fifteen to twenty years 
ago), has therefore probably been a fortuitous coincidence, to which no 
etiologic significance can be ascribed. 

For many years it has been noticed that Dupuytren’s contraction 
was frequent in patients with plastic induration of the penis. It is gen- 
erally stated that about 10 per cent have both affections; in HAMANN’s 
material the combination is found in as many as 23 per cent, in my 
own in a still larger percentage of cases. Considering the rarity of both 
conditions, these figures are very high, and it lies near to suppose that 
a common etiologic factor must be at the base of both affections. Also 
the etiology of Dupuytren’s contraction is uncertain, however; but he- 
redity is supposed to play a réle, probably through a certain constitution 
being inherited. Whether hereditary disposition has anything to do with 
plastic induration of the penis is not known; it is, of course, seldom that 
the patients know anything about affections of that nature in older re- 
lations. 

Several authors consider plastic induration of the penis, Dupuytren’s 
contraction, periarthritis humeri and fibroma plantae as different mani- 
festations of a »fibroplastic diathesis». In this connexion it may be men- 
tioned that Mogens Lunp a couple of years ago published an interesting 
material from a hospital for epileptics, which showed that these affec- 
tions are more frequent in that category of patients than among the nor- 
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mal population; and he believes that they in individuals with a labile 3 
vegetative nerve system may be caused by constant use of fenemal. 


Finally, it has been suggested that the repeated slight traumata 
sustained in coitus contribute to the development of the disease; but 
since most individuals of the male sex are frequently exposed to such 
slight traumata, it can at any rate safely be maintained that it is only 
in specially disposed ones that they lead to plastic induration of the 

enis. 

. The problem of the etiology of the affection has not yet been finally 
solved; but briefly expressed the general opinion may be said to be that 
it is due to a special, inherited constitution, which shows itself, among 
other things, by the formation of a fibrous thickening in the tunica 
albuginea, especially in individuals whose vascular system is impaired 
in some way or other; and that also slight traumata may perhaps act as 
contributing factor. 

The patients usually seek medical advice when the condition has been 
present for some months. Often they first go to a venereologist, because 
it is a general belief that all affections localised to the genital organs are 
of venereal origin. The patient complains of difficulties in sexual inter- 
course, because the penis, when in a state of erection, curves with a 
sharp bend backwards towards the abdomen, — in some cases also side- 
wards (érection louche) — which often makes coitus impossible. Besides, 
the induration sometimes prevents complete erection of the distal end 
of the penis, resulting in what the French call verge en fléau or erectio 
humilis. This condition is probably due to vascular disturbances. Some- 
times the ejaculation is compromised by the angular flexion of the erect 
member, so that the evacuation of the sperm does not occur until the 
erection has subsided. The patients also complain of rather intense pains 
during the erections; on the other hand there is hardly any pain while 
the member is flaccid. The micturition is, as a rule, free. Nearly all the 
patients have noticed on the dorsum of the penis the formation of a lump 
which in most cases grew only a little during the time it was observed. 
When the affection has lasted some time, also psychic symptoms may 
develop, in the form of depressive states, owing to impotentia coeundi 
and the resulting conjugal difficulties. There are even examples of suicide 
due to this cause. 

On examination, one usually finds on the dorsum of the penis, some- 
times on one of the sides, a firm, often almost cartilaginoid plaque- or 
string-formed thickening, which may begin at any point of the tunica 
albuginea, from the root to the collum glandit, and may involve the 
whole of this area, but most often is only a couple of centimeters long. It 
may extend down on one side of the member or both, or even form a 
complete ring: around it. It is nearly always quite indolent. The skin 
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above it is freely movable, but it is intimately united with the tunica 
albuginea. Sometimes there are not one, but several tumors. 

The diagnosis is, as a rule, so clear that no laboratory examinations 
are necessary; but as we shall see later, a roentgenogram may be useful 
as guide to the therapy, by showing the presence of possible ossification 
or calcification. The differential diagnosis is not difficult. Both the 
anamnestic and objective findings are so characteristic that there seldom 
will be any doubt. As conditions with which confusion may perhaps 
arise, may be mentioned luetic gumma and gonorrheal cavernitis. In 
most cases, the anamnesis and other signs, respectively of lues and of 
gonorrhea, will help one to the correct diagnosis; but if there is the least 
doubt, blood tests must, of course, be made. Also leukemic and tuber- 
culous infiltrates on the dorsum of the penis may be confused with 
plastic induration, but in these cases, too, a general examination and, if 
necessary, a blood test will settle the question. Finally, there is the 
diagnosis from malignant tumors. Carcinomas arise from the skin, and 
will therefore adhere to the latter. Besides, a carcinoma will most often 
be ulcerated, and furthermore its typical site is the prepuce or the glans, 
whereas the plastic induration always is situated proximal to the collum 
glandis. Sarcomas and endotheliomas arising from the corpus cavernosum 
may no doubt in the initial stages be confounded with plastic induration, 
but as these tumor forms are extremely rare they need hardly be con- 
sidered; besides, their further course will soon reveal the malignancy. 
Malignant degeneration of a plastic induration of the penis has never 
been observed. 

In the treatment of plastic induration of the penis, both medicine, 
surgery and radiotherapy have been tried. The medicinal treatment, which 
has not given particularly convincing results and is hardly used to any 
considerable extent nowadays, consisted in lactovegetarian diet, iodine, 
thiosinamine, etc., and local applications of heat in the form either of 
poultices, hip-bath or massage. Also fibrolysin injections into the in- 
duration have been used, and a few authors have reported cures obtained 
by that method. As a more modern continuation along this line, dia- 
thermy has been tried. In 1935, Davip reported 2 cures obtained by 
this means, and JACHMANN has published 8 cases treated by short-wave 
diathermy, of which he states that 3 were cured and 2 improved. Others, 
who since have tried the method, have not seen any effect of it. Several 
French authors have reported cases cured by means of electrolysis. 

The surgical treatment, by which a number of good results have 
been obtained, consists in total extirpation of the indurated tissue 
through a longitudinal incision on the dorsum of the penis. The operation 
is usually done under lumbar or regional novocaine-adrenaline anesthesia. 
It does not present any particular technical difficulties. It may be a 
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little difficult, though, to get all of the fibrous tissue removed, especially 
if the induration extends, wedge-shaped, down between the two corpora 
cavernosa. In that case, the hemorrhage from the cavernous tissue may 
be rather troublesome. The hemostasis as well as the suture of the dif- 
ferent layers must be done very carefully. The postoperative course may 
be complicated by painful erections, which in some cases have caused 
bursting of the sutures and re-opening of the wound. 

Against the surgical treatment it may be objected that it leaves a 
scar, which may become the seat of fibrosis, or perhaps grow together 
with the underlying tunica albuginea, and then we are no farther than 
before. Besides, the capacity for complete erection may be jeopardized 
because both vessels and nerves are injured, especially if the operation 
involves the corpora cavernosa. The result in that case will often be 
the accentuation of an already existing verge en fléau, if not complete 
impotentia erigendi. Finally, local recurrence of the induration is not 
unusual, if the. extirpation has not been total. 

Radiologic treatment of plastic induration of the penis has been 
used for over thirty years. So far as it can be seen, BERNASCONI was 
the first to publish a case cured by roentgen treatment. He got the idea 
by seeing the good results of that therapy in dealing with cicatricial 
tissue. About the same time (1912), Desnos reported at a meeting of the 
Association Francgaise d’Urologie a case in which he had wished to take 
a roentgenogram of a patient with plastic induration of the penis, but 
owing to special circumstances the picture had to be taken over again 
four times. Some time after, the patient came and told Desnos that the 
exposures to the rays had bettered his symptoms. DEsNos tried to follow 
up the success, but thought that the result was slight; still, he recom- 
mended to continue the experiments. 

Since then, several case reports and small materials have been pub- 
lished; thus, in 1915, by Waters & CoLstTon (3 cases treated with 3.5 
H. daily for 2 to 6 weeks; no particularly noticeable effect), in 1917 by 
GALEWsKI & WEISER (11 cases, treated every two weeks for 10 minutes, 
during which time 150 Fuerstenau units were given; the results stated 
as 9 cured, 1 improved and in 1 case no effect), and in 1927 by FELEKy 
& Rezs6 (40—50 per cent skin erythema dose repeated about four times; 
the results stated to have been good). Other authors state that they have 
used similar doses, but comparison of the different treatments and re- 
sults is difficult, because all these materials are from before the intro- 
duction of the international r-unit. 

Also radium therapy has been used, either in the form of contact 
treatment, with the preparation applied directly on the penis, or in 
the form of irradiation, with the preparation placed in an arch-shaped 
mold about 0:5 em. from the skin. The treatments are given at inter- 
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vals of about 3 months. Muscer uses as filter 1 mm. brass + gauze or 
gutta-percha, and says that it often takes from 10 to 14 treatments to 
obtain a cure, but that so many treatments often result in atrophy and 
telangiectasies on the skin. All ray treatment must, of course, be carried 
out with the patient’s scrotum properly shielded and under due pre- 
cautions against possible cutaneous reactions. 

The largest radiation-treated material is no doubt that from the 
Radium Center at the dermatologic university clinic in Vienna. As this 
material has increased, it has been published by different authors, last 
by Muscer, in 1934. Of the 120 cases treated up to then, he states that 
22.5 per cent were cured, 25 per cent improved, 20 per cent not improved, 
32.5 per cent either not followed up or treatment not completed. From 
Hamburg, VoNEssEN published in 1940 25 radium-treated cases, of 
which he wrote that complete cure, that is disappearance of both ob- 
jective and subjective symptoms, was only obtained in two. He adds, 
however, that in by far the largest number the functional hindrances 
were overcome to such an extent that coitus could again be performed 
without difficulty or pain. According to MusGErR the cases in which roent- 
genography has disclosed calcification or ossification seem to be the ones 
in which radiation therapy has little or no effect. 

Without treatment, the course of the disease is markedly chronic. 
It is true that a few cases of spontaneous cure have been reported, but 
they are so few and uncertain that they should not keep one from at- 
tempting treatment. Recurrence after surgical operation is by no means 
rare, and also after successful roentgen treatment there will often come 
fresh symptoms years after, so that the treatment has to be repeated. 
The prospect of complete and lasting cure must still be considered as 
poor, but in a number of cases the treatment nevertheless relieves the 
patient from pain and restores his potentia coeundi. 

In the following is presented a material of 15 patients. Twelve of 
them were treated with roentgen at the Radium Center in Copenhagen 
(2 of them also operated upon, one at the Finsen Institute, the other at 
the Sundby Hospital), while 3 were treated by operation alone, at the 
last-named institution. As the case histories are quite alike, they are here 
given in schematic form. 

As the Table shows, one patient was 64 years old, the others in ages 
from 40 to 60 years — the age group in which the disease is usually 
found. Three had had their symptoms for about 18 months before they 
consulted a physician, the others for 2 to 6 months. 

None of the patients had had diabetes. Two had had lues (Wasser- 
mann negative), and not less than 6 gonorrhea; but as already said, it is 
hardly likely that this has played any réle, etiologically. Besides, the 
gonorrhea in all cases antedated the present affection by fifteen years 
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1 7837 | 40 18 | + +4 1400+2000r + Dupuytren’s contraction, 

2 19161) 60 18 | : 450 r - » » 

53 | 21847 49 (+) 1200 r + incipient Dupuytren’s contraction. 

| 4, 22115) 45 3 | 4 1 | 4 600 r + gonorrhea 20 years ago; + Dupuytren’s 
contraction, 
| 5 | 22285) 47 9 + /4] 300 r Treatment continued abroad. 
| 6 | 22374!) 57) 8 4+ 900 r + gonorrhea 30 years ago (gono-reaction 
now negative). 

7 23620 45 ) 900 r + gonorrhea 3 times; last time 15 years 
ago (gono-reaction now negative). 

8 25767 64 18 + | + -|4 600 r + gonorrhea 4 years ago (gono-reaction 
negative); + lues 15 years ago (Wasser- 
mann now negative). 

9 25077, 48 7 —|+/4 500 r ++ gonorrhea 28 years ago. 

«29509 57 2 750 r + Dupuytren’s contraction. 
11 29516 41 5 4 14£0-+-1750 r_ the last dose as close-up roentgen treatment 
| | (no filter). 

12 30328 52 2 + /4 500 r | + gonorrhea 3 times, last time 22 years 

ago (gono-reaction now negative). 
115 194757 46 2 — (+) Operation + lues 17 years ago (Wassermann now 
| negative). 

14 483840 57) 4 (/4+/)4+/ 4 (4) » Same as no. 6. 

15 55 4 » 

16 |195142 55 4 —|+/4 » + Dupuytren’s contraction. 

17 | 22217, 57) 2 + » | Same as no. 10. 


or more, and the gonococcus test was negative in all those in which it 
was made. None of the patients were epileptics. Dupuytren’s contraction 
was found, more or less pronounced, in not less than 40 per cent. This is 
a very high percentage, and it can hardly be doubted that there is a cer- 
tain connexion between the two diseases, which also pathoanatomically 
resemble each other completely. 

The roentgen treatments were given at distance 40 cm., with filter 
0.5 mm. Cu., and dosage from 100 to 250 r at each sitting. Normally, 
each series consisted of three treatments given at intervals of from 2 to 
8 days. If the first series did not help, a second, of the same magnitude, 
might be given after 2 to 6 months. In most cases, the total dose amount- 
ed to between 300 and 900 r; in other words small doses most nearly 
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corresponding to the dosage in chronic, inflammatory states. Only in 
the case of one patient, in whom there came recurrence although the 
treatment had had a good effect, was the total dose considerably higher. 
In none of the patients did the irradiation produce erythemas or have 
any other untoward secondary effects. 

There is no apparent relation between the intensity of the treatment, 
or the duration of the symptoms, and the results obtained. On the whole, 
it is rather a matter of chance to what extent the radiation therapy is 
effective in plastic induration of the penis. 

It is a question whether the dosage in the cases here described has 
been the right one. It has probably been too low, and of late we have, 
in fact, increased the single dose. Besides, we have tried with close-up 
roentgen (400 r, unfiltered, at each sitting). Theoretically, an affection 
as superficial as this, where the thin skin of the penis is the only cov- 
ering, should lend itself well to this form of irradiation, but it is yet too 
early to say anything about the practical results. 

The choice between roentgen- and radium treatment may be left to 
individual preference, since there is hardly any difference between the 
biologic effects of roentgen- and gamma rays. We have chosen to use 
roentgen simply for practical reasons; the patients appreciate this easy, 
quick and in no way disagreeable form of treatment. Radium takes 
longer time, the patient must remain at the Center for several hours, 
the whole application on the penis is rather laborious, and the effective 
shielding- off of the scrotum more difficult. 

The surgical operations presented no particular difficulty, and there 
were no complications. They were all performed on the lines indicated 
above. Only in one case (no. 15) was it tried to supplement the usual 
operation by transplantation of the fascia lata at the same time as the 
induration was extirpated. The operation went easily, but the subsequent 
course was complicated by necrosing and casting off of the greater part 
of the transplanted fascia. The after-examinations showed that, of the 
cases operated on, this was the one in which the operation gave the 
best result. It is difficult to say, though, if this was due to \4> trans- 
plantation; but according to the journal it seems that so much was cast 
off that the latter can hardly have played any réle. The histologic ex- 
aminations of the preparations from the operation show the picture al- 
ready known. As example may be cited the microscopy report for case 
no. 13, which also is particularly interesting because there was bone 
formation: 

»Tissue specimen of irregular shape, consisting of lengthwise-runring, 
wavy striae of connective tissue poor in cells, with vessels and nerves, 
and cavernous basal tissue. The two types of tissue are separated by a 
vaguely delimited, nearly club-shaped proliferation of tissue containing 
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a number of large, branching, uniformly distributed connective tissue 
cells. Centrally in the specimen, an oblong piece of osseous tissue with 
scalloped surface and lime-free peripheral zone. No tumor formation. 
Microscopic diagnosis: plastic induration of the penis, with bone forma- 
tion.» 

In order to get an impression of the therapeutic results, we have re- 
cently attempted a follow-up of these 15 cases. Briefly resumed, the re- 
sults were as follows (the numbers correspond to those in the Table): 


1. Fairly good effect of the first treatments 12 years ago. A couple of years ago 
renewed symptoms, with induration on the urethral side, which disappeared after in- 
tensive treatment. Now very little trouble. 

2. Not found. 

3. No pains and no impediment to coitus, but the ejaculation retarded and the penis 
still somewhat curved. The glans slightly flaccid during erection. 

4. No effect of the treatment. The condition no worse, but coitus still difficult and 
gives no satisfaction to either party; whence conjugal difficulties. 

5. Not found. 

6. See no. 14. 

7. After the treatment, the tumor got smaller and softer, there is no longer any 
pain, and coitus can be performed, though with some difficulty. There is now a beginning 
recurrence in the vicinity of the original induration. 

8. The penis is no longer flected during erection, there is much less pain, and coitus 
is performed without difficulty. 

9. The induration has almost completely disappeared, but there is still a slight dor- 
sal flexure, which makes coitus a little difficult, but does not prevent its performance. 

10. The roentgen treatment had little effect, and a month afterwards the patient 
was operated on in the surgical service of the Finsen Institute (see no. 17). 

11. The induration persists unchanged; the roentgen treatment without effect. 

12. After slight improvement for a couple of months, the condition soon reverted 
to the former state, with impotence owing to recurvation of the penis. 

13. No recurrence, but since the operation impotence owing to lacking power of 
erection. 

14. About 6 months after the operation, large recurrence involving the entire dor- 
sum of the penis. Roentgen treatment given, whereupon the induration disappeared 
completely; but since the operation there is impotence owing to lacking power of erection. 

15. No recurrence, no pains, much less flexure. Coitus performed without difficulty. 

16. About 6 months after the operation pea-sized recurrence at the root of the penis. 
No pain, but slight deflection of the member toward the opposite side. Coitus can be 
performed, though with some difficulty owing to incomplete erection of the distal part 
of the penis. 

17. Slight recurrence, and still slight dorsal flexure of the penis. No pains. Coitus 
performed without difficulty. The erect penis perhaps a little smaller in circumference 
than before. 


In 3 of the roentgen-treated cases (nos. 1, 6 and 8) the result must be 
considered as fully satisfactory, in 3 (nos. 3, 7 and 9) as nearly satis- 
factory, in 4 (nos. 4, 10, 11 and 12) as unsatisfactory. Of the results in 
the cases operated on, 3 are satisfactory or nearly so (nos. 15, 16 and 17), 
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1 (no. 13) less satisfactory, since the affection has been cured at the cost 
of potentia erigendi; in 1 (no. 14) unsatisfactory. It is my impression, 
from the literature, that the results here obtained are exactly what it 
might be expected to obtain by the two therapies in this affection, 
which, though not among the most serious, must nevertheless by its na- 
ture and consequences be extremely distressing to whoever it befalls. 

In the light of our experience so far, it will be natural first to recom- 
mend the patient the more conservative radiation therapy; but if this 
proves ineffective, operation should be suggested, though without pro- 
mising too much beforehand; and it will be advisable always frankly to 
explain the above-named risks entailed by surgical intervention. 


SUMMARY 


After discussing the occurrence, pathologic anatomy, etiology, clinical picture, treat- 
ment and prognosis of plastic induration of the penis, the author describes 15 cases 
observed by himself, 12 of which were treated by roentgen, 3 operated upon, and 2 both 
operated upon and treated by roentgen (respectively before and after the operation). 
The cases were followed up and the results analysed. Of the 12 roentgen-treated, 3 were 
cured and 3 almost so, while in 4 the treatment had no effect, and 2 could not be after- 
examined. Of those operated upon, 3 were cured, or almost cured, leaving only a slight 
functional defect; 1 was cured, but since the operation there has been complete impo- 
tentia erigendi; in 1 the affection recurred six months after the operation; the renewed 
symptoms yielded to roentgen treatment, but also in this case the power of erection has 
been completely lacking since the operation. The author recommends intensive radiation 
treatment as the first therapy to be tried in these cases, and, if this fails, then surgical 
operation. 


ZUSAMMENFASSUNG 


Nach einer Besprechung der Hiiufigkeit, der pathologischen Anatomie, der Atiologie, 
des klinischen Bildes, der Behandlung und der Prognose der plastischen Induration des 
Penis beschreibt Verf. 15 von ihm selbst beobachtete Fille, von denen 12 réntgenbehan- 
delt und 3 operiert worden waren, wihrend 2 sowohl operiert als auch (vor bzw. nach der 
Operation) réntgenbehandelt wurden. Die Fille wurden verfolgt und die Ergebnisse 
analysiert. Von den 12 Réntgenbehandelten wurden 3 véllig und 3 fast geheilt, wihrend 
die Behandlung bei 4 versagte und 2 nicht nachuntersucht werden konnten. Von den 
Operierten waren 3 vdllig oder fast véllig, mit nur leichtem funktionellem Defekt, geheilt. 
1 war geheilt, aber seit der Operation bestand vollstindige Impotentia erigendi. In | Falle 
kehrte die Krankheit sechs Monate nach der Operation wieder; die erneuten Symptome 
wichen auf Réntgenbehandlung, doch fehlt auch in diesem Falle seit der Operation die 
Erektionsfahigkeit véllig. Verf. empfiehlt energische Bestrahlungsbehandlung als erste 
in diesen Fillen zu versuchende Therapie und, wenn diese versagt, chirurgischen Eingriff. 


RESUME 


Aprés avoir discuté la fréquence, l’anatomie pathologique, l’étiologie, la nosologie, 
le traitement et le pronostic de |’induration plastique du pénis, l’auteur décrit 15 cas per- 
sonnels, dont 12 furent soumis 4 la roentgenthérapie, 3 opérés et 2 opérés et traités 
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par les rayons de Roentgen (l'un avant, l’autre aprés l’opération). Ces cas furent 
suivis et les résultats analysés. Des 12 traités par rayons de Roentgen, 3 furent guéris 
et 3 4 peu prés guéris; dans 4 cas le traitement fut sans effet; 2 cas ne purent étre 
examinés ultérieurement. Des cas opérés, 3 furent guéris ou presque, ces derniers avec 
légére déficience fonctionnelle; 1 cas fut guéri mais a souffert depuis l’opération d’une 
impotentia erigendi; dans 1 cas, il y eut récidive six mois aprés l’opération; l’affection 
céda 4 la roentgenthérapie, mais dans ce cas aussi |’érection disparut aprés l’opération. 
L’auteur recommande l’usage d'une irradiation intense comme thérapeutique de début 
& essayer dans ces cas et le traitement chirurgical si elle ne donne pas de résultat. 
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AUS DER RONTGENABTEILUNG DES ZENTRALKRANKENHAUSES IN VASTERAS 
(VORSTAND: MED. DR. A. RENANDER) 


PERIPHERES ANEURYSMA IN DER ART. 
PULMONALIS' 


Arne Clausen 


Eine mehr oder weniger ausgesprochene Erweiterung des Haupt- 
stammes der Art. pulmonalis oder eines ihrer Hauptzweige (eventuell 
beider) gibt in der Regel ein eindeutiges Réntgenbild mit einem sich aus- 
bauchenden, in der Mehrzahl der Fille mehr oder weniger pulsierenden 
Pulmonalisbogen (AssMAN, Hotst), mitunter von bedeutenden Dimen- 
sionen. Eine kompliziertere Frage ist dagegen die itiologische Ursache 
einer solchen, réntgenologisch konstatierten Erweiterung der Art. pul- 
monalis; diese kann auf mehreren Ursachen beruhen, sowohl auf ange- 
borenen als auch auf erworbenen (siehe die Zusammenstellungen von 
AssMANN und Hoxst); im Gegensatz zu friiheren Ansichten diirfte wohl 
nunmehr als feststehend zu betrachten sein, dass der Anlass nur in einer 
geringeren Zahl von Fallen ein offenstehender Ductus Botalli ist. 

Von reinen aneurysmatischen Erweiterungen der Art. pulmonalis 
sind wohl ungefahr 80 Fille in der Literatur beschrieben (HENSCHEN, 
Wau. u. Garp, Hotst), die jedoch alle zentral belegene Aneurysmen 
betreffen: von peripher belegenen konnte ich nur bei einigen wenigen Ver- 
fassern Beschreibungen finden (JALET und WILKENs, letzterer laut An- 
gabe bei AssMANN). In keinem Falle hatte die Diagnose primiir réntgeno- 
logisch festgestellt werden kénnen. Man hat eine gréssere oder kleinere, 
rundliche Verdichtung im Lungenfelde feststellen kénnen und diese als 
einen Echinococcus oder Lungentumor gedeutet, in einem Falle (J ac- 
cura) als einen Tbe-Herd, und eine ahnliche, in der Nahe liegende Ver- 
dichtung beruhte auch auf einer kiisigen Verwandlung eines Parenchym- 
prozesses. Die autoptisch nachgewiesene, lokale Gefiisserweiterung ge- 
hérte jedoch im Falle Jaccuias zu einer Lungenvene. 

Auch im nachstehend wiedergegebenen Falle glaubte man den Ur- 
sprung der aneurysmatischen Verdichtung, in dem Masse wie sie beob- 


' Bei der Red. am 20. XII. 1944 eingegangen. 
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achtet wurde, in bronchopneumonischen Prozessen zu sehen, die auch 
reichlich in der Umgebung vorkamen. Im Hinblick auf die in der Lite- 
ratur vorhandene, fiusserst geringe Zahl von Réntyenbildern peripherer 
Pulmonalisaneurysmen schien es wohl zweckmiissig zu sein, folgenden 
kasuistischen Beitrag zur Frage der Atiologie fleckenférmiger Lungen- 
verdichtungen zu liefern, weshalb mein Vorgesetzter, Herr Dr. Renander, 
mir diesen Fall zwecks Publikation iiberlassen hat. 


L. L. 69jihrige Frau. In der Anamnese Eczem und rheumatische Affektion. In spii- 
teren Jahren oft Husten und mehrfache Behandlung wegen Bronchitis. Im letzten Jahre 
auch Diabetes. 14 Tage vor der Aufnahme lag Pat. zu Bett mit Husten und Fieber bis 
zu 40°. Am 28.10. ein stark blutiges Expektorat und nachmittags ein Mal Bluterbrechen. 
An diesem Tage Aufnahme ins Krankenhaus. Bei der Untersuchung zeigt die Pat. zahl- 
reiche Rhonchi und lose Rasselgerausche an beiden Lungen, sonst aber nichts besonders 
Bemerkenswertes. Am 2.11. kiirzerer Ton an der 1. Basis sowie krepitierende Rasselge- 
riusche. Die Temp. hielt sich bei ungefaéhr 39°, am 6.11. bekam die Pat. einen Blut- 
sturz, der in weniger als 2 Minuten zum Tode fiihrte. 

Réntgenuntersuchung am 20.10. Sinus und Zwerchfellgewélbe frei. In den basalen 
Teilen der 1. Lunge sind paracardial auf einem gut 3 querfingerbreiten Gebiete grob- 
fleckige und wolkige Einlagerungen im Parenchym sowie breite Ziige zu beobachten. 
Im iibrigen sind in den Lungen keine pathologischen Verinderungen sichtbar. Der Aorta- 
bogen elongiert und leicht diffus erweitert. 

Rtg.-Untersuchung zeigt eine pneumonische Verinderung in der |. Lungenbasis. 
Massige Aortadilatation. 

6.11. Sektion (S. BenrinG), Aus dem Sektionsprotokoll ist zu bemerken: 


Herz o. B. 

Die Lungen sind ausserordentlich emphysematés ausgedehnt, sie decken die ganze 
Vorderseite des Herzens und erreichen einander in der Mittellinie. Die Lungen sind teils 
blauviolett, teils grauweiss marmoriert. Offenbar ist die blauviolette Marmorierung 
durch das in den lobuliren Bronchienzweigen inhalierte Blut bedingt. Der vordere, untere 
Zipfel des linken, oberen Lungenlappens ist mit fibrinédsen Membranen an der vorderen 
Brustkorbwand verlétet. Die fibrinésen Membranen lassen sich mit Leichtigkeit mit 
dem Finger lésen. Hierbei quillt Eiter aus dem Lungenparenchym hervor, und bei niherer 
Untersuchung zeigt sich, dass der betreffende Lungenzipfel von einem Konglomerat 
durchsetzt ist, welches ungefahr hiihnereigross ist und aus schmelzenden, frischen Ab- 
szessbildungen mit dickem, graugelbem, stinkendem Eiter besteht. Als das Brustpaket 
herausgenommen war, wurde der Bronchalbaum zwecks Nachweis der Blutungsquelle 
aufgeschnitten. Trachea, Hauptbronchien und iibrigens der ganze Bronchalbaum sind 
von frischen, fadenférmigen Blutgerinnseln und fliissigem Blut obturiert. Als der Haupt- 
bronchus auf der 1. Seite aufgeschnitten war, und man in einen Teilzweig zweiter Ord- 
nung kam, der gerade auf die oben beschriebene, von Abszessen durchsetzte Partie im 
vorderen, unteren Zipfel des oberen Lungenlappens zielt, ist der Bronchus obturiert. Bei 
niherer Untersuchung zeigt sich, dass sich an dem am Bronchus verlaufenden Haupt- 
zweige der Art. pulmonalis ein fingerspitzengrosses, halbkugelférmiges Aneurysma mit 
seidenpapierdiinner Wand ausgebildet hat und mit einer grauroten, trockenen Thrombus- 
masse ausgefiillt ist. Dieses Aneurysma hat durch Druckatrophie das Bronchenlumen 
perforiert und obturiert; eine Ruptur in der seidenpapierdiinnen Wand ist die unmittel- 
bare Ursache zu der schweren Bronchialblutung, an der die Patientin zugrundeging. 
Bei Untersuchung der Art. pulmonalis zeigt sich, dass dieses Gefiiss im iibrigen unver- 
andert ist. . 
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beider) gibt in der Regel ein eindeutiges Réntgenbild mit einem sich aus- 
bauchenden, in der Mehrzahl der Fille mehr oder weniger pulsierenden 
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fassern Beschreibungen finden (JALET und WILKENs, letzterer laut An- 
gabe bei AssMANN). In keinem Falle hatte die Diagnose primir réntgeno- 
logisch festgestellt werden kénnen. Man hat eine gréssere oder kleinere, 
rundliche Verdichtung im Lungenfelde feststellen ‘kénnen und diese als 
einen Echinococcus oder Lungentumor gedeutet, in einem Falle (Jac- 
CHIA) als einen Tbhe-Herd, und eine ahnliche, in der Nahe liegende Ver- 
dichtung beruhte auch auf einer kiisigen Verwandlung eines Parenchym- 
prozesses. Die autoptisch nachgewiesene, lokale Gefiisserweiterung ge- 
hérte jedoch im Falle Jaccutas zu einer Lungenvene. 
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achtet wurde, in bronchopneumonischen Prozessen zu sehen, die auch 
reichlich in der Umgebung vorkamen. Im Hinblick auf die in der Lite- 
ratur vorhandene, aiusserst geringe Zahl von Réntyenbildern peripherer 
Pulmonalisaneurysmen schien es wohl zweckmiissig zu sein, folgenden 
kasuistischen Beitrag zur Frage der Atiologie fleckenférmiger Lungen- 
verdichtungen zu liefern, weshalb mein Vorgesetzter, Herr Dr. Renander, 
mir diesen Fall zwecks Publikation iiberlassen hat. 


L. L. 69jihrige Frau. In der Anamnese Eczem und rheumatische Affektion. In spii- 
teren Jahren oft Husten und mehrfache Behandlung wegen Bronchitis. Im letzten Jahre 
auch Diabetes. 14 Tage vor der Aufnahme lag Pat. zu Bett mit Husten und Fieber bis 
zu 40°. Am 28.10. ein stark blutiges Expektorat und nachmittags ein Mal Bluterbrechen. 
An diesem Tage Aufnahme ins Krankenhaus. Bei der Untersuchung zeigt die Pat. zahl- 
reiche Rhonchi und lose Rasselgeriusche an beiden Lungen, sonst aber nichts besonders 
Bemerkenswertes. Am 2.11. kiirzerer Ton an der 1. Basis sowie krepitierende Rasselge- 
riusche. Die Temp. hielt sich bei ungefaihr 39°, am 6.11. bekam die Pat. einen Blut- 
sturz, der in weniger als 2 Minuten zum Tode fiihrte. 

Réntgenuntersuchung am 20.10. Sinus und Zwerchfellgewélbe frei. In den basalen 
Teilen der 1. Lunge sind paracardial auf einem gut 3 querfingerbreiten Gebiete grob- 
fleckige und wolkige Einlagerungen im Parenchym sowie breite Ziige zu beobachten. 
Im iibrigen sind in den Lungen keine pathologischen Verinderungen sichtbar. Der Aorta- 
bogen elongiert und leicht diffus erweitert. 

Rtg.-Untersuchung zeigt eine pneumonische Veriinderung in der |. Lungenbasis. 
Miassige Aortadilatation. 

6.11. Sektion (S. Benrinc), Aus dem Sektionsprotokoll ist zu bemerken: 


Herz o. B. 

Die Lungen sind ausserordentlich emphysematés ausgedehnt, sie decken die ganze 
Vorderseite des Herzens und erreichen einander in der Mittellinie. Die Lungen sind teils 
blauviolett, teils grauweiss marmoriert. Offenbar ist die blauviolette Marmorierung 
durch das in den lobuliren Bronchienzweigen inhalierte Blut bedingt. Der vordere, untere 
Zipfel des linken, oberen Lungenlappens ist mit fibrinésen Membranen an der vorderen 
Brustkorbwand verlétet. Die fibrinésen Membranen lassen sich mit Leichtigkeit mit 
dem Finger lésen. Hierbei quillt Eiter aus dem Lungenparenchym hervor, und bei niaherer 
Untersuchung zeigt sich, dass der betreffende Lungenzipfel von einem Konglomerat 
durchsetzt ist, welches ungefihr hiihnereigross ist und aus schmelzenden, frischen Ab- 
szessbildungen mit dickem, graugelbem, stinkendem Eiter besteht. Als das Brustpaket 
herausgenommen war, wurde der Bronchalbaum zwecks Nachweis der Blutungsquelle 
aufgeschnitten. Trachea, Hauptbronchien und iibrigens der ganze Bronchalbaum sind 
von frischen, fadenférmigen Blutgerinnseln und fliissigem Blut obturiert. Als der Haupt- 
bronchus auf der 1. Seite aufgeschnitten war, und man in einen Teilzweig zweiter Ord- 
nung kam, der gerade auf die oben beschriebene, von Abszessen durchsetzte Partie im 
vorderen, unteren Zipfel des oberen Lungenlappens zielt, ist der Bronchus obturiert. Bei 
niherer Untersuchung zeigt sich, dass sich an dem am Bronchus verlaufenden Haupt- 
zweige der Art. pulmonalis ein fingerspitzengrosses, halbkugelférmiges Aneurysma "nit 
seidenpapierdiinner Wand ausgebildet hat und mit einer grauroten, trockenen Thrombus- 
masse ausgefiillt ist. Dieses Aneurysma hat durch Druckatrophie das Bronchenlumen 
perforiert und obturiert; eine Ruptur in der seidenpapierdiinnen Wand ist die unmittel- 
bare Ursache zu der schweren Bronchialblutung, an der die Patientin zugrundeging. 
Bei Untersuchung der Art. pulmonalis zeigt sich, dass dieses Gefiiss im iibrigen unver- 
ist. 
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ARNE CLAUSEN 


Abb. 1. 


Bei Nachpriifung des Lungenradiogramms (Abb. 1) sieht man unterhalb und lateral 
vom |. Hilus einen gut cm-breiten, rundlichen, ziemlich gut abgesetzten und ziemlich 
dichten Schatten, der am Lingulabronchus gelegen ist und offenbar dem bei der Sektion 
nachgewiesenen Aneurysma entspricht. Die Verdichtung wire zweifellos bedeutend schiir- 
fer hervorgetreten und markanter gewesen, wenn nicht in der Umgebung zahlreiche 
bronchopneumonische Herde gelegen hatten. Bei der Untersuchung hatte natiirlich 
kein Verdacht auf das Vorkommen eines Pulmonalisaneurysmas bestanden. 


Verf. wollte durch diesen Fall die Aufmerksamkeit darauf richten, 
dass eine rundliche Verdichtung in der Lunge — was zwar selten ist, 
aber doch vorkommt — durch ein Arterienaneurysma (oder eine Phleb- 
ektasia) bedingt ist, eine Méglichkeit, die bei differentialdiagnostischen 
Erwigungen deutlich in Betracht gezogen werden muss. Werden Erfah- 
rungen aus mehreren Fallen gesammelt, kann man vielleicht zu einem 
differentialdiagnostischen Kennzeichen gelangen; gegenwirtig diirfte es 
keine andere Méglichkeit geben, als die Diagnose peripheres Pulmona- 
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lisaneurysma zu raten, wenigstens nicht ohne eine Pneumoradiographie 
auszufiihren. 


ZUSAMMENFASSUNG 


Beschreibung eines Falles eines zum Lingulabronchus perforierenden fingerspitzen- 
grossen Pulmonalisaneurysmas, das auf dem Lungenradiogramm als eine rundliche, 
isolierte Verdichtung im Parenchym erschien. 


SUMMARY 


The author describes a case in which an aneurysm in the pulmonary artery per- 
forated to the br. hypart. ventr. 1. ram. inf. On the radiogram of the lungs the 
aneurysm was visualized as a rounded, isolated area of rarefaction in the pulmonary 
parenchyma. 


RESUME 


Description d’un cas d’anévrisme de l’artére pulmonaire du volume d’un dé & coudre 
perforé dans la bronche du lobe linguale. Sur la radiographie du poumon, la tumeur 
se présentait comme une condensation de forme arrondie, isolée dans le parenchyme. 
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